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An Abridgment of the PENALT1iEsS and FORFEITURES, by 
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A ComPENDIuM of FOR TIFICATION, 


By Capt. SAMUEL STURMY. 


The THIRD EDITION, diligently Reviſed and careful Corredted, 
By JOHN COLSON, Teacher of the Mathcma.icks in London, 


LONDON, Printed by Jot#nPtayvorD, forW.F 15ygx andR. Mount at 
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To the moſt Auguſt and moſt Serene 


MAJESTY 
CHARLES II. 


King of Great-Britain, France and Ireland , 
Defender of the Faith, &c. 


' Moſt Gracious Sovereign , 
E©-4;Our Majcſtics Royal Grandfather King James, 
> 0 f 'F F che Pcacc-maker, was by the Wiſeſt of His 
YH WY; Age juſtly reputed worth to be enci 
SW | ro 


Great Britam's Solomon, tor His Wiſdom, 
I Learning, and Proſperqus Government. 
RIA 8 Your Pious and Judicious Father King 
Charles the Firſt His eſteem of the more Ingenious and Po- 
licer Arts, Sculpture, Pifture, and whatever elſe was Antienc 
or Excellent, drew hicher into His own Galleries and Ca- 
biners, and other Noble Palaces of this, happy Iſland, the 
the beſt Monuments of Old. Greece, and © Modern Rome : 
And His own Incomparable Writings will demonſtrate ;to 
ſucceeding Ages, how. richly he was furgiſhed with the 
beſt kinds of Knowledge, and with the truly Celeſtial 
and; Divine Arts, which appeared in.th whole Gourſe 
of his Life, but moſt of all in his laſt Sets, TAE 
And now Your Majeſty hath not only an Hereditary 
Claim to your Anceſtors - Virtues" and Bleflings , being by 
God's miraculous Providence and ProteQion reſtored, and 
redeemed from Yours Fathers Calamvities ; but herein You 


have infinitely excelled them all, and that in the main, in 


that you-are the firſt Founder pf. a Royal Inſticution for che 


Advancement and Propagation of all Noble Arts and Bene. 
THIN rc, A 3 fcial 
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ficial Inventions : So that all the _ in the Chriſtian 
World do-ermulace Your Oreat. Ex ; and da value 


yes In n« ing more, than that ome of their Wiſeſt 
do follow and adore the F ps of Your Rod 
Socffty. And by thig; that _ Rengygn is alzead ay 
ſpread "—_— over the face" of the hole Earth , «-h 
ſurrounded the Globe by Sea and Land; and we who are 
Borderers on the Shores, atid all 'they who inhabit on the 


. deep Seas, are witneſſes of the perpetual Ecchoes of your 


Fame, ſl this Fverpegnt, That the better =P in all the 
Unnreke of". Chri endow are allured by Yout Majeſties 
Luſtre to Embrace and rejoyce in this brighter Light, which 
can never henceforth be extinguiſhed, And this conſtrains 
as well all Your Loyal and True-Hiearted Subjefts, as all 
Intelligent and Friendly Foreiners, woke their Applauſes, 
Veneration and Admiration. 
But it is far above the reach of my.abilities to make j * 
repo of . theſe great Deſigns , of all your. Maj 
& chan Hetoical Accompliſhments. And yer I 25S 
more Obliging 'and Perſonal Concernment : For as the 
Amador ind ſew, wp; of your Miajeſties Domini- 
te: chiefly maintained -by your Your Majeſties  Coun- 
renatice upon VV Ma dfenace, Arts, and eſj Sect of Na- 
Vio iodtlon ; [s Your. doth ap eat” EXCE © all the .. 
woes "that ever were, in 2A okle ind of Knowledge of 
<6 Naval "Arts and Sciences. And for, theſe, and man 
Eva lagu L hold it my bounden duty t to lay . 4 
En deayouts fg our Royal Feet; nd with 
So deſtaitn tp jed and truſty Sea-man, to ayouch, 
not or my beſts ll in, 4rts, but my Heart and Life 
alfo,.: egiti Di vp evoted for-Your Mijeſties ſervice: and-all 
my Finke Sea-men , and all crue-hearted Engliſh-men - do 
jon ih this « one e Voice God Jo King | Charles th 4Second, 


” ol 5 2. pe Gracinus Soverrign, 
16 r £ 4 ,2o __ Uojeſie mo Datifal 
| iro ard mt Obedien Suh, 


SAMUEL $TURMY. 
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To the Honourable Socitty of 


MERCHANT-ADVENTURERS 
Of” the CtTy of 


BRISTOL 


MasTgr, WArpensand AssiSTants 
OF THE SAID 


EGS 6-4 
| To my Honoured Friends 


Sir Robert Can and Sir Robert Teomans, Knights and Barronets; 
Sir Humfry Hook, Sir Henry Creſwick, Sit Fob Khight, and 
Sir Thomas Langton Knights, Fobn Willoughby and John Knight 
Eſquires. C | | 


Honourable Gentlemen, n bk 
; & Ut of the great Reſpeft I bear to you all of this 
| Society, in regard from my Touth I have. lived a- 
J mong you, and am a Burgeſs of your City, and 
F bave been Commanded, and a Commander, and 
have ſailed to ſeveral Parts of the Warld out of 
TE this Port, I cannot commit theſe Produttions 
of my Pen to the wide Ocean of fluftuating Opinions, without the aſſu- 
rance of the Proteftion of ſome Flonourable Patronage, as your ſelves ; 
without the which 1 might haply appear mis ſhapen,and monſtrous as to 
the eye of the World, and uneaſily eſcape ſubmerſion ; ſince that,, as the 
Year conſiſting of more foul than fair Days, ſo the World in-truth 
affords more bitter Blaſts and virulent Cenſures of Detraftion, than 
candid, ſerene, unprejudiced Judgment. Therefore 1 muſt repair to yoa, 
as to Seth's Pillar,which in deſpight of whole Torrents of Oppoſers,and 
Catarafts of Zoilus his furious Offfpring, will (media inter prz- 
lia) ſecure theſe my poor Labours, and perpetuate them as indelible 
a 3 as 
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as the Stars, or your deſerved Flonours, % ho yh jour F unttion are the 
Pillars of a'Conntry, | 


upporting all mamner of Tydde and Commerce in 
the. World, and like the mduſtrions Gee bringing Honey to every ones 
Hive, in adventuring your Eſtates fo ſeveral Parts of the World, for 
the good of many thouſands, which live and depend upon your Proſpe- 
rity. 1 could, with many others, deſire, 'T hat this City and Seciety had 
in all reſpefts.the ſame Laws , and Cuſtoms in all Maritime Affairs, as 
the Honourable City of London (then would mach Loſs, Charge, and 
Damage be prevented, that many times befalls your Ships and Goods ; 
a competent Company of Sea-rheh., for balf Pay, wonld attend on beard 
at the Ships going ont, and coming home, until diſcharged ; and that | 
Pay warnld relieve'themſelves, their Wives, ard Childign, and fit them 

for the Voyage, and be great ſetiejabtion to them for their attendance 
on your Service : for & tbe Rs 5 of Charity, The Labourer is 
worthy of 3 wi » and none de erve it more than Sea-men. Then 
Would Your Seatmens Courage beyfortified, Horieſty inconraged, and 
deſerving Men rewarded, and the Reformers of an ill Cuſtom be had 
in everlaſting memory for the Good they did in their Generation. TI 


humbly beg pardon. for. this Digreſſcon, rand: humbly deſire that you 
Peng x us coſideration. For my part] ever frgps ſhall to 
_ the tat py my poor abilities endeavour to honour this City, and will 


enture my Life to ſerve this Society in any parts of the World. 
Accept therefore this Of-ſpring of ſome ſpare hours, improved more 
With an intent for the Publick Good, then for any Private Benefit. 
| T ſhall conclude this my bumble Addreſs with a Temporal and Spi- 
'rituld Wiſh; viz." "That the Increaſe of your Treaſures may anſwer 
" lybitit \Bfuzabds hid Deſires \ and that your Vertnes and Graces may 
'txcedd Joh Treaſures "im this Life ; and in that to come, may your 
Ba bu be tranſcend both, as Heaven doth Earth : And for this 

t'0 


Yo GRVe abt” dnly tbe earneſt Wiſhes, but the Cordial Prayers of 
f INV W \% - . 
| __ © + Your Honours moſt humble Servicor 
EVO: 84245 HY! | | | | 
@ Briftol;'Nov. 10, © to be Commanded, 
\11-\F : Lnedd-oy) 28 y , 
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SAMUEL STURMY. 


TO THE 


Courteous Reader. 


Athematical_ Studies have for theſe many Years been 
much neglefted, if not contemned ; yet have there been 
ſo many rare Inventions found, even by men of our 
own Nation , that nothing now ſzems almoſt poffible 
- to be added more. As 1n other Studies, ſo we my fay in 
theſe, Nibil diftum quod non dittum prics : Weat the leaſt muſt needs 
acknowledge, That 1n this we have preſented thee with nothing new, _ 
nothing that is our own. Ex zntegrs Greca, integram Comedian hodie ſum = + "_ 
. afturus, {aith Terence, that moſt excellent Comedian, in his Heawoton- lique 
timorumenon. Tranſlation was his Apology ; Tranſcription, Colletion, _—. | 
and Compoſition, ours. This only we. have endeavoured, That the (n wap 
firſt Principles and Foundations of thoſe Studies (which were not to haut ou 
be known until now, but;by being acquainted with many Books) ©? 
might in a due method, and a perſpicuons manner, be as it were at wo builds 
once preſented:to thy view. . © | Fug 
The. Matter, being Mathematical and PraQtical Arts of my own gu; by, 
praQice, Lcan the better. avouch the eaſe and truth of them to all Shal mats 
- 1ngenious Praftitioners, and unto fuch as have as yet learned nothing = _ 
but Arichmetick. | | bich. 
To that purpoſe, we have at firſt laid down ſuch Propoſitions, as all 
y Seamen are or ſhould be perfeQ in, concerning the Compaſs,and 
'the n's Motion, Inſftrumentally and Arithmetically ; and by it, in _ 
the ſame manner, how to know the Rules of the Ebbing and em 
of the, Sea, with the Rules of time of Flood and High-water in any 
Port in the World; with a Diſcourſe of the Praftick - Part of Navwi- 
gation, in; working of a Ship in all Caſes and Conditions of Weather 
at Sea, to the-beſt of my Experience. 
And the ABC of Geometry, its Definitions and Geometrical Pro- 
_ blems, outof Exclid and others, as muſt be known to ſuch as would 
know the Nature and Menſuration of Triangles. Next, We have pro- 
ceeded to: the Deſcriptions of all the : moſt. uſeful, Inſtruments for 
Artiſts and Navigators ;: as the Scale of Scales, which is a Methemati- 
cal Ruler, that reſolves all Mathematical Rules whatſoever : And we 
our ſelves have fitted Tables and Diagrams in that manner, as we 
preſume has -not been done in that plainneſs, and ſo cafie to be un- 
derſtood, by any Man before. There 15s the D-agrams and Tables to- 
gether, both Natural and Artificial ; .agd the Scale, and, its Making 
and Uſe follows. Secondly, The Making and Uſe of the Traverſe- 
+ Scale of Artificial Points and Qwarters ; The Making .of the Qeadraur 
and Index, and their ready Uſe in Aſtronomy and Navigation, and 
the Protradtor ; The Projettion and Uſe of the NetFarnals and new 
Tables of the North Star*s Declination. - And ,on the back-ſide are 
32 of the moſt uſeful Stars in the Heaven for Navigators, and its Uſe; 
| with 


To the Reader. 


with Tables of the Longitude and Latitudes Right Aſcenſon and Declins- 


tion ; 1 he Deſcription and Ule of the Forefteff, Davis his Quadrant ; as 
alſo a new Quadrant and Luaadrat, that I ule my felt at Land and Sea 
A Conſtant Kalender, jayned with the Tables of the Suns Declination, 
for 32 years to come. And, Thirdly, The Nature and Quality of Triaz- 
zles. And, Fourthly ,Of Sailing by thee Plain Sea-Chart, and the Uncertain- 
ty thereof; and of Navigation by Mercator, or Mr. Wright”s ProjeQtion, 
and by the neareſt way of Sailing by the Globe, or Arch of a Great Circle ; 
with the making of the True Sex Chart, Geometrically, Arithmetically, 
and Inftrumentally, as the true way of keeping a Sea- Journal at Sea, 
very caſie at once y Plain, Mercator, or Great Circle Sailing ; with new 
Tables of Langitude and Latitude round the World, from the Meridian 
of the Lizard, terminating at 180 deg. Eft and Weſt of that Meridiay. 
The Fifth Book, The Art of Surveying of Landby the Sea Azimuth or 
Amplitude Compaſs, very eaſie and uſeful for Sea-men : The Art of Gas- 
ging of all ſorts of Veſſels and Meaſuring of Timber, Stone, and Glaſs, 
Sa Ships, Geometrically, Inſtrumental Yo and Arithmetically ; and a 
moſt excellent Gunners Scale, with the calieſt way of Guxnery that hath 
been writ by any : For what Nathaniel Nye hath done by Arithmetick, 
by the Square and Cube, and their Roots, which is the hardeſt ſort of 4- 
rithmetick,by Multiplication and Diviſion, T have done by the Logarichn 
Tables, by Addition and Subtrattion, and likewiſe Geometrically and 
Inſtrumentally. The S-«& ſhews ar once, in a moment, the ready Dimen- 
ſions of tweaty ſorts of moſt uſeful Ordnance, from a Bzſe to'a Cannon- 
Royal, their length, aifd weight of the Gun, Powder, and Shot, and Ta- 


bles of weight of Shot of Lead, Iron, and Stone ; with a Table of Righe 
zone and Point Blanks ; with a Plain Scale and Dialling Scale, Quadrant, © 
an 


I 


Quadrat, for taking of Heights and Diſtances ; with a Line of Inches 
and Numbers, for the ready working all other Proportions of Solids, or 
otherwiſe ; being a moſt uſeful Inſtrument for all Land and Sea-Gunners: 
But moſt eſpecially I doadviſe all Sea Gznzers to carry one of thoſe moſt 
uſeful Inſtruments in his Pocket, and by our DireQions learn the Uſe 
perfeQly of them. I am aſhamed to hear how ſenſeleſly many Sea Gux- 
zers will talk of the Art, and know littleor nothing therein, but only 
how to ſpunge, lade, and fire a Gun at Random, without any Rules of 
finding the Diſpart, thickneſs of the Metal in all roger and propar- 
tion any Charge of Powder thereto, and other Rules which ſhould be 
known, Herein how many of them are defeQtive ? And to ſupply that 
defeQ, I have taken this pains in the Art, totheend to help all ſich as 
are ingenious and willing to learn : As alſo, all manner of Artificial 
Fire-works and Rockets, with their Figures and Fiery Arrows, Grana- 

does, and Pots. | 


The Sixth Book is the Art of Afronmy, containing the Definition of 


the Circles of the Sphere, with the manner how to reſolve all the moſt 
neceſſary Propoſitions thereto belonging, by a Line of Chords and Sizes, 
and Chords and Tangerts, and half T angents, Geometrically and by Cal- 
culation, by the Logariche Tables of Artificial Sines and Tangents : 
And all uſeful Aſtronomical Propoſitions appertaining to the Fir 


Motion; and Tables for —_— always the Suns true place; being all 


of extraordinary uſe, and made plain to the meaneſt Capacity. 


Seventhly, 
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Seventhly, The Seventh Book is the Art of Dialling by the Gnomonicel 
Scale, with the Dragram and making of the ſaid Scales, with Tables alſo 
inthe Second Book deſcribed; with the Fundamental Diagram of all Scales 
on the Ruler, as alſo by Calculation, ſhewing the making of all forts of 
Dzals, both within doors and without, upon any Wall,Cieli Floor, 
be they never lo wy whereſoever the direQ or xeflefted Beans of 
the Sun may come, for any Latitude ; and how tq find the true Hour of 
' the Night by the Moon and Stars ; and how to Colour, Gild and Painr 
Dials ; and how to faften the Gaowos in Stane or Wand, We have in- 
liſted the more upon it, and by our Explanation have endeavoured ta 
make it plain and caſe, it Deng all oyr owa Practical Arts ; fo that 
nothing may be wanting, which either former Ages or: our own ( by 
God's Bleſkng and their Induſtry) have affarded to us. We have to the 
Artificial Canon added out of Mr. Wing's Harmonicon Cz {efe, pag,263.the 
Rules to be taken and obſerved in uſe of Mr. Guater's Canon of Ariifcial 
Sines and T angents, and Mr. Brigs his Canon of wg: Numbers, ag 
in that Form, agd in this Work, we have made ule of bis Dire&iqns 
in the Aſtronomical Coleplazion, and the Demonſtrauon by our own 
Rules; and of Mr. Normood's Advice in Navigation, apd by D:mon- 
{tration our a3/n (the way of our uſual praQtice ar Sea in keepipg our 
free!) and for the Legyer and Latitude of Places, we have had the 

Experience we could procure frem the ableft Pilots and Maſters 
that have been 1n the ſeveral Places of the World, and likewiſe of our 
own Qbſervyation of ſeveral Places in the Weſt-Indzes, and other Parts 
of the World ; ragether comparing of them with ſeveral Tables, for- 
merly made and lately correttcd, and fitted for a Merzdian of our own 
Countrey, and the principal Cape of this Lang, for By TR ; the Lizard 
being the farewell Cape to molt Ships thar fail aut, of the Brieyh Seas, 
any way ta the South or Weſt, and likewiſe the firſt Land madeattheir 
return home ; and therefore it muſt needs be very uſeful for all Northern 
and Southern Navigators in their Voyages, with great caſe and exaQ- 
neſs. 


I:*s 'nothing new, mor does it come by chance, 
That Art « exmvy'd ſtill be Ignorance, 


For the Art of Gavging, I have conferred with Mr. Philip Stianred, 
Mathematician and Gauger in Briftot; and all the Rules that have been 
laid down in the following Treatiſe, are moſt exaQ and eaſis tg.the 
meaneſt Capacity of ſuch as are $kilful in Arichmetick ; but with a 
great deal of Labour,Study,Care, and Charge, in the Trial and PraCtice 
of them by gur ſelf; which may be conſidered by the Ingenuous Pra- 
Ritioners, though much more abuſed by ignorant Momus and his Mates, 
who make it their buſineſs to ſcoft, deride, affront and abuſe all ſuch 
as are Ingenious, and pretend to have any thing more than themſelves; 
and you ſhall know them by their railing Diſcourſe of any 10us 
Work or Artiſt. For ſuch Loiterers there is a = of. Stocks in 
Hell by the Devil, where for their malice, abules, curſed railings, and 
villanous revilings of thoſe that Study the Honour of their Countrey to 
Poſterity, the harmleſs ſtudy of Virtue, and praiſe-worthy commen- 
dation of all good honeſt-minded men ; I fay, ſnch Momeſſes will _ 

their 


_—_— ——_—— 
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their Heads in ſuch Stocks, and their Tails laſh'd by the Devils for 
ever, for their malice and envy, if they give it not over, and repent 
of it in time, But for all honeſt-minded men, that love Arts and 
Sciences, Theorical and Praftical, God doth pive them His Spirit to 
guide them in all Lawful Arts, to the knowledge thereof, according 
e0 their deſire of Him. 

Others that have either ſpent more time, or made a farther progreſs 
in theſe raviſhing Studies, _ (if they would have taken the pains) 
have haply preſented thee with more in a leſs room ; but the moſt of 
this was at the firſt collefted for our private uſe, and direftion of our 
three Brothers and Son ; but now publiſhed for the good of others. 
Nevertheleſs, I am not ignorant, how that never any man living, in 
his writing, could pleaſe -the fancy of all men, neither do 1 exper to 
be the firſt, To "leaſe the envious, I cannot for they are reſolute: 
To content the ſcurnful, I will not attempt it : To flatter the haughty, 
were much folly : To diſſwade the ——_ were needleſs, and to 

r{wade the courteous, were unnecellary. Let every one do as his 
Genizs doth beſt diſpoſe him, take where he pleaſeth, read what he 
_ __ rep w of he liketh not. For we teas part, I _ 
with rmuch diligence and inchiftry wa ongh many znigmati 
Difficulties, and have removed and Siren back che Curtain of 
Darkneſs from off our Engliſh Horizon, in our Mathematical and Pra- 
tical Arts following. 

Laſtly, T defire the Judicious Reader, if he chance to meet with any 
Errats (as ſome may happen in a Work of this Nature) that he would 
COUNtGOUN SIO em, and not with cavillation ungratefully require 
my painful Labours. Haply, if this find acceptance, it may encourage 
me to publiſh ſome other thing, which perhaps may give thee much 

fatisfaQtion, and becommodions to my Countrey-men of England. Vale. 


Yours, and Urania's Servant, 


St. Georges Pill, 
I9 . 
.* $667. 
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BRETHREN, 
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it s great reaſonthe Pradti- 
cersof it ſhould be had in greater reputationthanthey be now adays. Neither is there 
any other Art wherein God ſheweth his DivinePower ſo manifeſtly, as in ours; per- 
mitting unto us certain Rules to work by, and increafing of them from time to time, 
growing ſtill onwards towards perfetiop, as the World doth towards its end ; and 
yet reſerveth ſtill unto himſelf the mannaging of the whole, that when we have done 
what we can, according to the Skill we have already, or may have by any thing that 
we may learn hereafter, yet always will God make it manifeſt, That he alone is Lord 
and Ruler of Scaand Land ; That all Storms and Tempeſts do but fulfil his will and 
pleaſure, who oftentimes adminiſtreth many helps; beyond all expetation, when the 
Art of Man utterly faileth ; whichis lively expreffed in Pfaiw1 07, where is nating 
omitted which is neceſſary, nor any thing affirmed butthat which the continual cx- 
perience of our daily dangers do proclaim to be true. 

0 that we that ſee his wondrous Works in the Deep, would therefore praiſe the Lard for 
his Mercies, and fbew forth bis Wonders before the Children of An; that we might 
once learn, That the Fear of the Lord is the cunning of Wiſdom. Moſt undoubtedly 


then would our Art flouriſh, our Voyages proſper, and have better ſucceſs; yea, our . 


ſelves would be more eſteemed and honoured of all men. Whereas now the profane 
Lives and brutiſh behaviour of too too many of our Trade, doth ſomewhat eclipſc 
the Glory of the Profeſſion it ſelf. Belides other manifold punithments, God firtketh 
ſome of us with the Spirit of Blindneſs, as no men living, of any Trade whatſoever, 
2re to be found fo ignorant as many of vs are : ſ@ ſenſeleſs arc we in our own defedts 

5 


——_ —— 
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jo AF riendl Advertiſement, &c. 


- - -w—_—_—_ ſh 


own Counrey 
men. 


FY”” VS” 


ſo little deſirous to amend them, Yea, and ſore of us of the greateſt Skill and Pra- 


ctice are ſo loath to give God his Cue Glory, that many times labouring to-ſupprels it, 
we make Shipwrack of our own Credits and Repurations, which otherwiſe of ri 


might accrew unto us. When we have perforacy a | ef greax difſiculties, 
whande ey of 4 time and oft we have been at our wee Cot! Y Þ 29 way 
in the World toturn our ſelves, God delivering us beyond our expedation, as our 
Conſciences can witneſs; yet when theUanger is once paſt,and that home we be come, 
we take it asa blemiſh of kr Eſtimations, and a great Impeachment to our Credit, 
to gi he Prailg, apd yeild hi Js > NG re c00 
co S-Pothe Admircativn are ey hed bl THEKeme 
give you one example of this Ingratitude to » ona Voyage from the Weſt-Indier, 
in the Society of Topſham, a Ship that I had command of. Ir pa Neb a vio- 
lent Storm at Sea, goo Leagues from England, we loſt our ail F 6 ſeve- 
ral times like to founder-ourShip. It. pleaſed God thar: little Pronifign c 

Sail,-4h&rhe miſchievovs Storm contihving,] rurhed #9 our | ggbdF" 
was fair;'but the Sea 10 dangerous and/grown, that \we could nag Styd « 
ſometimes, but in good time it brought us ſale ipto the. foreſaid Harly 
And is our diftrets our Men were very mindfulef.Prayetyes all ar: 


| dothope and 


they [more thanany Nation in the World can ſhew beſides. However, two things 
are greatly wiſh'd by all our well-willers ; An Increaſe. in. us of 'the-true Fear'sf 
Go3J, and'a careful Diligence in us, in things belonging to our Art. Where the Fear 
of God ib not, no Art can ſerve the turn; for that. were tomake of Art an Idol. 
Agd yer all thoſe that fear God, muſt take heed they do | not tempt God : and there- 


fore ought they touſe Art, as the-means that God hath ordained for their benefic, 
and be thankful unto him for it. Farayel. . ; | 


Tour 5, 
From my Honſe and Study at 
St. Georges, or Fill, near 
Briſtol. November 12. 
166 7. 


SAMUEL STURMY. 
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1H E 


CORRECTOR 


TO THE 


R E A D E R. 


Courteous. Reader , 


gT7 the earneſt Intreaty of the Bookſellers concerned in 
> thu Treatiſe, I anwillngly undertook the Viewing and 

Reforming of this Magazine, chuſing rather to erett a 
New Fabrick ts furniſh it with a new ſtore, but they not 
conſenting, I have Repaired the Old Building, and pro- 
$ wided the Magazine partly with Old, partly with New 

_ FRBS Store; and I beve endeavosred to re the Mathema« 
tical Arts contained herein as familiar as I could, being only « Corrector 
wot an Author. | 

In this Second Edition T have added the Deftrine of Spherical Trian- 
gles,. alſo ſomewhat in the Aſtronomical part, and more zz the Dialli 
and in the whole as there was need ;, and ſomething I have omitted which I 
joe others I bave Corredted that were erroneous. 

are ſome Errata's of the Preſs, which we muſt pardon, the Wark 
being troubleſome to the Printer as 'twas tediows to Me, and being not ma- 
terial I bave omitted them. 

To conclude, I undertook this task for the advantage of young Students in 
the Mathematicks, to which I hope it will be ſerviceable, and acceptable ; to 
whons I am as obliged Servant for their Inſtruction and Information in the 
Mathematicks. 


| FOHN COLSON. 
From my Houſe in © 
Marſh-Tard in 
Wapping, Auguſt 
gth. 1678. 


ADVERTISEMENT. 


N Marſb-Yard, a little beyond the Hermitage Stairs in Wapping, are 
I Taught theſe Mathematical Sciences. 

Arithmetick, Geometry, Algebra, Trigonometry, Navigation, 
Aſtronomy, Surveying, Gauging, Dialling , Fortification, and Gun- 
nery ; the Uſe of the Globes, and other Mathematical Inftrumeats, 


the ProjeCtion of the Sphere, and other parts of the Mathemarticks. 
By FOHN COLSON. 


o TO 


TO T WE. 


Troly Induſtrious, and Highly Deſerving of Engliſh-men 
Captain SAMUEL STURAMY. 


On his Excellent and Elaborate Treatiſe, Entituled, 


THE MARINERS MAGAZINE, &:.. 


F Earth and Water wake one Globe, then be | Had brave Columbus worn ſo poor a Soul, 
Muſt like 4 Stranger 10 his Country br, | Or bold Americus 4 Brain ſo Foul, 
That's ignorant #n Navigation ; Or Noble Cabot of that Temper been, 
And is tvdeed the out-lade of a Man. | The Indies to this Day bad not been ſeen 
For be that's truly Microcolmical, By brisk, Europeans ! Whereas now the Name 
Owns Noah's Ships, as well as Adam*s Fall. | Of worthy Columb, gives the Spaniards Fame ; 
The Sun az4 Nian (they ſay) beget a Man : | Americus the Portugals; and |; 
A Menſal-Line appends ro £ _ Span, | _ Yon rm, all an Glories 
Who tht Retail-pow'r bus Kind ro beep, | Who breaks the Ice in avy Great Deſign, 
Ard mori orpf the into Sep, | (And happy Attions unto Judgment joyn) | 
May of a Kingdom ſoon a Cottage make , Deſerves to wear their Countries Fees Bays; 
And Fences built ro's, withour Wall or Stake. | Whe Perfefts it, merits Jamortal Prailc. 
Naturc requires no Miracles, but proceeds | Then thank our painful Author, thus imparts 
In Order, by Fit Cauſes, « ſhe needs. Unto rbeW orld bi choice & dear-boughtArts. 


And be's the true Philoſopher, who views | WISH as ww Underftandings may 


Farth, Sea ky ; not ron Earth dotcb Mule. | the Mathematick way. 
Can any on wnder ſtand i No GER 20 partof Sca or Sky, 

That this onr Earth, Four dif rent ones command? | But by this Book Alen may learn to Survey. 

Or that Phyſician reach Anatomy, Horologie (az Art þo highly priz'd, 

Who knows.nor Bladder or Emunory? . | 4nd by ſome Nations almoſt Idoliz'd !) 

Or can the Ableſt Theoriſt deny Is bere ſo plainly ra»gbt, that Vulgar Men 

That Juſt Experience's witzeſ#'d by the Eye ? | May Dials make, althe they ſcarce Pen. 

Who to ſuch Sophiſtry their Redfon bow, \ Now Hogen-Friar's muſt be laid by, 

Lift Fallax wp, and ſet the Truth below. It's far out-done by th? Authors ; 

Is Schools, I bold Theozick Xwowledge good; | Merchants andSea-men here theirCuſtoms learn, 

Pt World, it leads our Senſes in a Wood, | Their Juſter Laws from Tyranny diſcern. 

The Afive Soul taking nothing upon Truſt, | No Book ſo comprehenſive in oxr Tongue 

But proves its Truth:while duller Wights inRuſt | As This. But leſt my ruder Lines do wrong, 

Sloth conſume their Time: Their empty Faith | will retzre, and leave That to its Fate, 

Believes all true, whatever any ſaith. | Which Ifore-ſee will be moſt Fortunate. 

ThuiThree parts of theWorld (in Error grown!) 

*Gainſt Practick-knowledge, vonch Opinion, John Gadbury, $12: jucefn aeceTxG. 


—— 


To his Iogcnious and Induſtrious Fricad, 


Capt. SAMUEL STUR MI. 


A double Acroſtick. 


S—uch Noble Captains Honour well d-ſerve , 

A—s to their utmoſt . King and Country ſerve ; 

M— ating their (kill and Pradice freely known 

U— to all others who will Learning own. 

E—aſt, Weſt, North, South, thy Compaſs will them guide, 
L—eft they ſhould wander with each Wind and T ide. 


S—tir up tby Noble Genius, and go os ; 

T— hy Book ſball live when thou art dead and gone 

U— #0 thy Glory: and proud Braggards will 

R—epine, they could not like thee their Skill. 
M—omus may carp, but from all boneſt Hearts 

Y—owl Thanks | 2 for your MAGAZ1iNE OF ARTS. 


S— ome men,: when they thy MAGAZINE ſball ſpy, 

A—24 note' the Author, preſently will cry, 

M— any ſuch Captains will undo the Tract : 

Ll--zlock theſe Scercts, all ave C eptains made. 

E—nmvy thus, Devil-like, would keep men blind, 

L—et Noble Sons of Art be free and kind, 

S—owell tor'd, Captain, s thh MaGAa7z1NE, 

That "twill imvite all ſorts : This Buſhof mine 

U—zto thy Wine is neealeſs. Al! men ſhall 

R— cap Profit by thy Labour : and if all 

M—ez thus would add their T alents unto thine, 

Y-—owd ſoon compleat « famous MAC AZINE. 
Non nobis ſolum nati ſumus. 


HENRY PHIL1PPES. 


To his Worthy Friend the Author, 


Captain S A MUEL STUR MT, 


On his BOOK Entituled , 


The MarinteRs MaGaZzinEg 


Weet gentle Reader, ! capt of this Magazine , 
Sg And tell me then what thou haſt found therein : 
Thou canſt not chooſe but ſay, There i ſuch ſtore 
Of Mathematick Arts, = needs no more. 
Well, tobe brief, ſbould I extol thy Fame, 
*T would be in vain : Thy Book ſball do the ſame. 
PHILIP STAINRED. 


h 2 . To 


Geome- 
try. 


Naviga- 


tion. 


Survey- 


ing. 


Gau- 
ging. 


Gun- 
nery. 


Aſtro- 
nomy. 


Capt. SAMUEL STUR MI. 


To his Judicious Friend the Author, 


ON HIS 


MAGAZINE of ARTS. 


EADER, Survey with ax impartial Eye, 
The Care, thePains, the Art, the Induſtry, 
And Charge, at which the Author, long hath been, 
To Store (with Plenty) this his MAGAZEEN; 
Or, rather MART OF ARTS; where you may buy 
( For little Money) INGENUITY: 
And be Partaker of thoſe Arts we call 
Sciences Liberal, MATHEMATICAL: 
He having taken Pains on th Deep and Shore, 
Graſping a»d Grap'ling to increaſe his Store ; 
And after all his Toil and Pains (thus ſpent) 
Gives #f hx Country fcr a» Ornament. 
Ranſack this CascaTr (therefore) where you! find 
Plenty of JEWELS #0 adorn the Mind. 


And firſt, is repreſented to your Eye 
Selefted Problems in GEOMETRY. 


In NAVIGATION Rules it doth afford, 
Will make Men Sea-men © re they go aboard : 
And when Embarqued on the Ocean far , 
May Steer from th* Artick toth* Antartick Star ; 
And ſo, with Prudence, may a Voyage make 
Over the Ocean's Univerſal Lake : 
No Places diſtance hindring f Commerſe, —_ 
Having free Traffick through the Univerſe. 


The GEODECIAN, inthis Book, may have 
Rales to Survey his Land, and then his Grave. 


VINERIUS mow will find it no hard Task 
To know he hath his Due, and Gauge his Cask. 


Here MURIFRAGUS certain Skill may gain 
To reach his Mark, makin? no Shot in vain. 


And fair URANT a leads you by the Hand, 
Deſcrying how the Spheres to underſtand; 
Unlocking all the Hidden Treaſury , 

And Secret MyſPries in ASTRONOMY. 


In HOR OME TRI A Skill you may attain, 


To trace Sol Courſe out on a Dial Plain. ling. 
And the Mu N1T 0O R hither may reſort | 
For Rules whereby to Fabricate his Fort, _ 


To Spring his Myne, and alſo Sconces raiſe 
Againſt his Foes, to his Renown and Praiſe. 


And to the Trader it will be a Treaſure, 
Trelding him K xowleage both in Weights and Meaſure. 


With this, and ſach like beneficial Skill, 

Our Author This hs MAGAZzIN _ 

And that for th* Good and Benetit of thoſe 

Who honour Virtue, - and to Vice are Foes. 
Conſi.er, then, th elaborate Pains he took, 
And thank him as thou profiſt by us BOOK. 


W1ILL. LEYBOUuRN. 


In Praiſe of his Dear Friend the Author, for his A & T. 
Capt. SAMUEL STURMY 


OF Artiſt here, T am ſo boldto tell ye, 

Treats of no Toys, nor does he Baubles ſell ye ; 

Though ſuch like of indeed, it well may be , 
have met # th Mathematicks Theory : 

Where he « for the PraQtick, and aces ſlight 

All ſuch as but Theorically write. | 

*Tis much and high, youl ſay , but "tis as ſure 

Sch PraQtick Works for ever will endure. 

And as your fluent Nalo dropp'd before, 

Theſe will be read where &re our Cannons rore. 

Here u« no trivial Traſh, or free Rhimes, 

To Drunkaras prateful at their tippling times. 

Here's no Acrofticks, nor no Anagrams, 

In Combs and Sciſſors for th* Barbarians : 

Mauch lefi your Epigrams, ana ſuch like Toys, 

For Children fit, or at the beft for Boys. 

No novel Romance, nor no paltry Plays, 

To wear our Time with, and miſ-ſpend our Days. 

The Matter here i all ſublime awd high, 

T hat bears his Name unto the Starry Sky. 

But if you nearly mark him, and his End, 

Tou muſt hay 4 he doth them all tranſcend. 


W1ILL1iaM BERWICK, jun, 


The 


The AuTHoRr to His Book, 


' 0 forth,thou ſhapeleſs Erabryon pf Brain, 
Unfaſbiow'd us thou art ; expreſs the ſtrain 
And Language of thy diſcontented Sire, 
Who hardly r anfom'd this poor Babe from fire, 
To offer to the World and careleſs Men, 
The timeleſs Fruits of his offictons Pex 
1 hou art no lovely darling, ſtamp'd to ple E 
1he Looks of Greatneſs ; no delight to eaſe 
Their melancholly Temper, who rejet, 
As idle toys, but what themſelves affett, 
No lucky Planet darted forth his Rays, 
To promiſe love unto thy Infant Days. 
Thou maiſt perhaps, be Merchandiſe for Slaves, 
Who ſell th:tr Authors Wits,and buy their Graves. 
Thou maiſt be cenſur*d guilty of that blame, 
Which « the Midwives fault, a Parents ſhame. 
Thou maift be T alk for Tables, usd for ſport 
At Tavern-meetings, Paſtime for the Court. 
Thou maiſt be tern b their malicious Phangs 
IWho mere were taught to know the Parents Pangs. 
How eas ly can proud ignorance out-ſtare 
The Comlieſt Weeds thy Poverty cax wear ? 
When all the Siſters on our Iſis fide 
Are oft ſworn Servants to aſpiring pride ; 
And our renowned Mother Athens groaxns, 
To ſee her Garden ſet with Cadmus Soss, 
Whoſe Birth is mutual Strife, whoſe Deſtiny 
Is only to be born, to fight, and ate. 
Promethus s chain's aſt, and caunot move 
To ſteal a little Fire from mighty Jove, 
To people new the World, that we may ſee 
Our Mother teem with a new Progeny. 
Aud therefore with thy hapleſs Fagher prove 
To place thy Duty, where thou findeſt love. 
When thou arriv\ſt at Court, t ng maiſh ſts 
Some Friends affiſt ance, to prepare thee way ; 
As in a cloudy morning I have done, 
When envious Vapours ſhut me from the Sun. 
When all elſe enter, ſee thou humbly ſtand 
To beg a Kiſs from thy Mecznas Hand : 
If He wouchſafe a Look to guild thy State, 
Procliim Him Noble, thy ſelf Fortunate. 


Inn 


; H;8 


AUTHOR's COMPLAINT. 


H O Win th: fe days are Aveiſts now reverded! 


No, nt ſo much as Oil or Ink rewarded. 


Tet ſhall a Sycophant, or Rhiming K nave, 
If he but Impudence and gay Clothes have, 
Can harp upon ſore {either eſt or Tale, 
(Though Phreea times tld, and th City ſtale) 
Command a great Mins Ear, perbaps be able 
To prefe; Suits, and elbow at his Table, 


Wear ſpeaking Poxkets hboaft whom he doth ſerve ; 


When meriting Men may either beg or ſtarve. 


Mean time we [pend our fruitleſs Hours in vain, 


And Age of want and hunger doth complain. 
It grieves us now, although top late at laft, 
Our time 1 painful Studies to have paſt ;, 
And what 4 folly "tis ws now have fend 

To caſt our Seed in an wnfruitful Ground ; 
That in time paſt we beve laid up no ſtore, 


Which mig bt maintain ws when 047 Heads bs hear; 


And that onr ſhaken Veſſels, tory andihis, 


Can find no eafie Port 10 harbour in. 


Thes, barren Arts, ſeek out ſome other Friend ; 


For I henceforth a thriving Courſe intend. 
None will with Violets my Aſbes grace, 

Or ftrew ſweet fragrant Roſes in the place. 
If any loves me, and intends to give, 

T wiſh to taſt his Bounty while I hoe. 


What do I care when Fates my Thred heve ſpun, 
Though Briers and T horns my Grave ſhall overyun. 


Impiger extremos currit Mercator ad Indos, 


Per mare pauperiem fugiens, per axe, pe ignes 


thr —_— — 
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Chap. 1. He deſcription of Navigation in general. en 
Chap. 2. of Sp" needful frff to be known in the Pratick Bs : 

And of the Compaſs ; and how t0 divide it. 2 
The Moon's Age,. and how x0 find the time of High-Water, &c. 6 
Chap. 3. The Prattick. Part of Navigation, in Working « Ship in alt 


Weathers at Sea, 13 
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Geometrical Problems. 24 
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Chap. 1. ()* Inſtruments in general, with Tables for the dividing of 
the Lines of Chords and Rumbs, as alſo of natural Sines, 

Taxgents, and Secants. 40 
Chap. 2. Of what Inſtruments you muſt be provided with before you can 
divide Inſtruments for Mathematical Uſes. 45 
Chap. 3. The Explanation of the other Part of the Diagram, being s 
deſcription of the Dialling-Scale on the Mathematical Ruler. 48 


- Chap. 4. The Lines on the back-fide of the Mathematical Ruler , viz. 


A Line of Numbers of Artificial Sines and Tangents, a Meridian- 
Line, and 4 Lineof equal Parts or Line of Longitude, with a Scale of 
"RedutTion. GI 
Chap. 5. A Table for the diviſion and making of the Artificial Rumbs or 
Points, Halves and Quarters, on the Traverſe Scale. 56 
Chap. 6. How to make « Quadrant, which will reſolve many Queſtions 
in Aſtronomy by the helpof an Index, and alſo very uſeful in Naviga- 
. Flop, 8 
Chap. 7. How to make « uſeful Protrattor. Jp 
Chap. 8. The Prejettion of the Notturnal, and the Uſe thereof. 
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Chap. 9. How to uſe the 1able of the North Star ang thereby to find 


the Latitude, 4 dal atk WAL. 6 
Chap. 10. How to make au ful Inſtrument for the Stars, and by it * 
know when any of thoſe Stars. come tothe Meridian at 49, tim: of the 
Tear, with a] able of Longarude we Ns the” Right Aſcthſion aud 
Declination vf 31 of rhe moſt wotable bred Stars, from Tycho his 


Tables, Rettified for the Tear of .our Lord 2671, | 
Chap. 11. Of he Crofiers. © © OY gies, : ge 
Chap. 12. How to make the Croſs-ſtaff. 68 
Chap. 13. How to uſe the Croſs-ftaff. 70 
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Chap. 15. The Deſcription and Uſe of 4 Quadrant for the taking of At 
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Tear ; with exait Tables of the Suns Declination, 83 
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Chap. 2: Containing the Dottreneof Right lined riangles, whether 
obt-anpledor Oblique-angled , andthe ſeveral Caſe # the ein, reſolved 
by Tables, and atſo by the Lines of Artifitial Nuntbers, Sixes,. and 
Tangents. Oe Re RC Med | 05 
Chap. 3. Of Rrpht-angled plain Triangles. IV 166 
Caſe I. In « Right-angled plain Triangle, the Baſe und the Angle at the 
Boſe beings ren, to find the Perpendiculer, | .. . tid; 
The Baſe and the Angle at the Baſe being given, to find the Hy. 


pothenuſa. W . ©, LOF 
Caſe INI. The Hypotheniuſa and the Angle at the Brfe being given; to fnd 
the Perpendicular. d KIDS '1 208 
Caſe IV. The Hypothenuſa and Angle at the Baſe being given, to fed: - 
Befe. I 
Cafe V. Let the Perpentlicular be the difference of Ltitnd* 25 3 Leagues, 
and the Angle at CbeS W by W 1 deg. 45 min. Weſterly, or 58 deg. 
tet it be given to find the 'Hypotbenuſa. | 109 
Caſe VI. The Hypothenuſs vr Diſtance ſailed, the Perpend cular of _ 


rence of Latitude groen, fo find the Rumb, or Angle ABE. : 
Caſe VII. The Hypothenuſa, and the Parailel of Longitude given, to find 
the Rumb or Courſe ſailed. 1.80 
Chap. 4. Of Oblique-angled plain Triangles. | | Te: 
CaſeT. Two Ang s'axd a Side oppoſite to one of them being otven, to 'rey 
the Side oppoſite to the cther. ibid. 
CaſeTI. Two Sides and an Angle oppoſite'to one of them bein? gizen, ro 
find the Angle oppoſite unto the other. | I12 
Caſe II. Having two Sides and an Angle contained by them given, to find 
erther of the other Angles. _ I13 
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Caſe 1V. Two Sides and their romtained Angle given, to find the third 
Cak V. Three Side of an Oblique Triangle being groen, to fnd te 
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Gp 7 Sailing by the Plain Chart, and the uncertainties there. 


of. I2 
eons of Sailing by the PlainChart. ot | 44 
Chap. 2. What muſt be EY all that keep Accompt of a Ships Way , 
and to find the true Point of the Ship at any time, according to the Plain. 
Chart, and of the Log-Board. 130 
Chap. 3. A formal azd exatt.way of fetting down and perfetting a Sea- 
Reckoning. | | I34 
A-Tr averſe-T able for every Point, Half-Point , and Qhuarter-Point of 
. he-Compaſe; '6 the hundreath part of 'a League vr Mile, which gives, 
- 'ghe\D#s ce of Latitude and Departure from the Meridian... 135 
Examples and Uſe of the Tables, with a Journal from Lundy to Barbadoes 
- by the Plain Chart. $1139 
Chap. 4. How'to correi# the Accompt when the Dead Latitude differs from 
the Lovieude by Obſervation. . | | \ ! 24D 
Chap. 5. How to allow for known Currents, 'in eſtimating the Ships Courſe 
* an# Diſtance, . © A 98 . '{ 247 
Chap. 6. Some difficult Queſtions in | wa Sailing reſolved. ', \\x45 
Chiapd? 7: The diſagreement betwixt the ordinary Sea-Chart ana the Globe ; 
"and the agreement betwixt the Globe and the true Sea-Chart, made ac- 
cording to My. Edward Wright's Projettion, 150 
A Table of Meaidional Parts to the tenth part of a League, and for every 
' rem Minutes of \Latitude from the AEquinottial, with the Uſe thereof in 
' Mercator's Sailing. ; 1 I53 
Cp, 8. How to divide a Particular Sea-Chart according to My. Wright's 
\Phojettion, vulgarly called Mercator”s Chart... COUCHES 5 
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CHAP. I 
' The Argument or Deſcription of the Art of Navigation in general. 


2g AT IGCAT ION of all Arts and Sciences (ſetting Divi- 
{5 nity afide ) hath much reaſon to have the preheminence ; 
TI it being of ſuch neceſſary and publick Concernment ;' and 
JF what vſe there is mate of it by Sea-men at this preſent, 
as well as hath been in times paſt, All men know ; to 
whomtheſe Countries are beholden- for their good Service , 
whole Courage hath kept Great Britasn, Queen and Regent 
oi the Sea, which deſervesir well, in refpe& of the Skill and 
Valour of her Mariners, and Goodneſs and Number of her 
Ships. I wi” as long as the Sun and Moon endures, That they may maintain their 
Courage, ar«. improve their Art, as they ever have, againſt all Nations that have 
been England's Enemies ; and ever may they crown their Undertakings with ever- 
laſting CreCcir. | 

The Art of Navigation being ſuch, I think I may be bold to affirm without pre- 
ſumption, This Art is more neceſſary for the well-being and honour of our Nation, 
than any other Art or Science Mathematical, which is more carefully kept in the 
Univerſe, Look upon Grammar, Rhetorick,, and Logick, theſe ate but Introdu- 
Rions ro »ther Arts ; Auſick is but of little ule. 

The c}:-4 Profeſſions now in the Univerſities are Phyſick and Law. Without envy 
be it ſpoken, we may as well live as the ancient Romans without Phyſicians, and as 
honeſt Neighbours without Lawyers, better than without skilful Sea-men, which are 
the chief J-5or'+rs of our Wealth, and Supportersof our Warfare. ' 

Beſides that, of all Mathematical Sciences and Arts profeſſed in the Univerſities, 
of this Art of Navigation is made the moſt general and profitable uſe : For what can 
the Scholar make of his Geewetry, with all the nice and notional Problems thereof ; 
or of Aſftronemy, with all his curious Speculations about the Motion of the Planets, 
without they be applied to ſome more Mechanical and PraRtical Arts; as Coſmography, 
Geography, Surveying, Dyalling, Architedure, Military nts ? which thall 
in Gas meaſure (ſufficient for -»the help of Mariners) be inthe followi 
Treatiſe, wherein it will appear, That the Art of Nawvigatzon comprehends them 
in the uſe thereof. 

And thoſe that will be compleat Sea- Ar:ifts, had need to endeavour to have ſome 
$kill and underſtanding in moſt of theſe Arts, namely, the Theorick and Pratick 
parts; whereby they may be fully ej of the Compoſition of the Spbere in 


general ; 
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general z and in particular for the Figure, Number, and Motion made in the Heavens 
by the higheſt Moveable, called Prinum Mobile, and likewiſe of thefirſt, ſecond, 
third, fourth, fifth, ſixth, feventh, eighth, and nimh Hezvens. It will alſo inform 
them how the Elements are diſpoſed, with their quantities and ſituations, eſpecially 
in the C fition' of the Sphege of the World, which is commonly ug to 
be the whole Globe of the Heavens, with all that therein is contained, which is 
divided into two parts, Elementary and Celeſtial. The Elementary hath again four 
parts, viz. The firſt is the Earth, which together with the Water, as the ſecond, 
maketh a perfe&t Round Globe, whereupon we dwell ; and therefore the Nature 
and Circles which are ſuppoſed to be contained in that Sphere, are fit tobe known. 
The next is the Air, comprehending the Earth; and the fourth the Fire, which 
according to the opinion of Philoſophers containeth the ſpace which is betweey 
the Air and the Heavens, or Circle of the Moon. Out of theſe Elements, which 
are the beginning of all things that are ſubje& to change, together with the warmth 
of the Heavens, all things do come forth, and decay, as we ſee and find upon the 
Earth, by the continual Change and Motion of the Qne into the other. 

The Cwleftial part (containing within the coficavity thereof the Elementary) is 
tranſparent and perſpicuous, ſhining, ſevered, and free from all mutability z and is 
divided inte cight Spheres, or concave Globes, which are called Heavens, whereof 
the greateſt doth contain the next unto it; the ſeven Inferior haye in each of them 
but one Star or Planet only, whereof thefirſt (the next to the Earth) is the Heaven 
of the Moon ; The ſecond of Mercury; The third of Yenw; The fourth of the Sun; 
Thefifth of Matt: the ſixth of Fupiter 5 The ſeventh of Satarn ; And the eighth 
of all the Fixed Stars, The number of theſe Heavens are known by their Courſes 
round about the Polrs of the Zodiack, The Afoon runneth through her Heaven by 
her Natural Courſe from the Weſt to the Eft in 27 days 8 hours , Merexry, Vents, 
and the Swr, their courſe in « year, Mears his courſe in two years; Japiter in 12 
and Sxrxrs in 30 years, The Eighth Heaven, according to the obſervation of Tycho 
Brahe, in 25490 years. | 

Theſe Heavens are carried all together in 24 Hours about the &xi: of the World 
by virtue of the Primum Mobile, that is, the Firſt Moveable; by which Motion is 
cauſed the Day and Night, and the daily Riſing and Setting of the Celeſtial Lights. 
But more of this in another place, for I have made aGigreſſion. So that no 
Art is more capacious z and were the Excellency well underſtood, and put in pra- 
Qice, as it might be (as Mr. Philips faith in the like caſe) no Employment would 
be more henourable and advantageous for the meſt generous Gentleman, and 
Learned Student, than this of Navigation; thus it was in eftcem in the days of 


Queen Ekzaberh, 


When Drake and Candiſh Say''d the World about, 
And many Hero's found new Courtries out, 

To Britain's Glory, and their laſting Fame ; 
Were we bbke-mi we might do the ſame. 


The Praftick part of Navigation is properly placed in making and uſing of Inftry. 
ments, which is in the Second Book. Yet there is a certain Compoſition in 
the Pradtick, more rare than all the reſt, in the compleat Sea-Artiſt; and that is 
the right Words and Phraſes ufed in guiding, governing, and ruling the 
led Fabrick of a gallant Ship, which hath been omitted by moſt men that have 
writ of this Art; therefore I ſhall explain it with my Pen, becauſe 1 know with 
proper Phraſes how to perform it, not hindring any other (as they not me) to ſhew 
o__ and lively their Skill in controlling, guiding, and working a Ship, j 
to all Weathers at Sea; although this be of no ule to Sea-men, that have been 
their life-time at Sea, but for Gentlemen on Shore, to read for their Recreation the 
Words of CE mou = may be 1 unto them. 

In regar rts and Sciences are divided into two principal parts, that i 
the Theorick and Prattick, and this I take upon me as i D 
my ability, which will give the moſt reaſonable men fatisfaQtion ; and for the 
unreaſonable, 
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unreaſonable, I care not a fg for them, for I know it to be impoſſible for any man 
to be a complete Sea-man , wherein this Knowledge is wanting, they being both 
inſeparable Companions which always waic upon Perfettion. | ſhall draw out the De- 
ſcription in as {mall a compaſs as can be, and haſten ts the moſt material Pratice. 


CHASC. IK 


Of what # needful firfs to be known in the Prattick Part of Navigation ; 
of the Compals, and how to divide it. 


He principal Hand-maids that expert Sea-men are furniſhed with, that their 
ir 10nd, may be crowned with everlaſting Credit, arc theſe, wiz. A- 
rit ck, Geometry, Trigonometry, and Aftronomy. By the operation of 
theſe loving Siſters, and cacellent ry as hath ny Navigate is daily 
praQtiſed by expert Sea men”: but much abuſed by hundreds of ignorant Aſſes, that 
know nothing what belongs to them, yet do undertake Voyages, to direCt a Ship up- 
on the Terreſtrial Globe; reſting wholly upon favourable Fortune, which hath made 
ſome of them famous ; but many times difaſterous Periods have enced their Under- 
takings, with the lols of many mens Goods and Lives ; which yet | muſt confeſs have 
and do happen to the moſt sXilful, but not ſo often as to them, by great difference. 
But to come to the Subſtance of what is here intended, I would have it to be under- 
ſtood, That he that intendeth the Art of Navigation, hath Arnbmerick, in readineſs. 
If he want it, he may be inftrufted by divers Books now extant, as Record, Blandevill, 
and Mr. Leybourns Arithmeticks. As for the Trigonometrical and Aſtronomical 
Knowledge, ſo much as is uſeful for Sea-men, will be ſhewn in the ProjeRion and uſe 
of divers Inſtruments, which will after follow in its due place. In this Treatile we will 
come to the Sea-Compals, that we may praceed in a regular form : The knowledge of 
it is the root of that famous Art we chiefly treat of, and preſents it ſelf as the firſt Prin- 
ciple framed by God, in the Operation and Natore of the Magnet, which being in its 
.quality beyond our capacities, yet it is the fpſt thing to be learned and underſtood, it 
being the foundation to all che folloiving Concluſions, and is firft taught toour Youths 
and Boys which are intended for Navigators. They are taught firſt to know the Point 
on the Chard, and by what Name ig is called, and to {ay it perfeQly backwards and 
forwards; and to know that recvery Point of the Creel there is allowed for Time 
XL of an Hour, which is 11 Degrees 1 5 Miriutes 3 and how to number the Hours from 
the North and South, cither Eaftward or Weſtward, readily to anſwer as ſoon as de. 
manded : As alſo to know how the Ship Capes; that is, toknow the Point of the Com- 
that looks traight forwards to the Head of the Ship : As likewiſe to know 
what Point of the Compaſs the the Wind blows over; that is, if the Wind be af 
North, it blows over the Flower-de- Luce toward the South ; and ſo of the reft. So 
we teach them to know what Point the Sun is on : As alfo they learn to fer the Moon 
on the Full and Change-days, to know the Tides by, as ſhall beſhewed. _ 

The Compaſs we Steer our Ships by, is only a Circle of foie 8 inchexdiameter; 
and 'is divided into 32 Points, which have feveral denomidations, as you may ſce 
exprefſed inthe Figure. The whole Circle is divided ingo 360 3,” and 
24 Heurs : The Compaſs. contains alfo 16 diſtin Rhombs pr Courſes ; 'far each 
ſeveral Courſe hath two Points of the Compaſs, dingy j is exprefſed._ As for 
example : Where there is any place fituated South-caft, in reſpe& of another 
place, we ſay theRhomb or Courſe that runneth betwixt them, is South-eaſt and 
North-weſt; or if it bear South, we call the beating North and South ; of if Weſt, 
weſay Eaft and Weſt. The Compals ſwings in the Boxes, the Wyers cit well topched 
with a good Load-ftone, and the Chard ſwimming well va the Pin, 

y 
I 
c 


Mm the middle of the Box; it repreſents the Horifon.” To _—_ ou 


any Wand,” Rocks, Ships, or Cape-Lands, by looking traight | 
you ſhall know upon what Point of the __ the ObjeR beateth from you. But 
2 o 
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"we will haſtetoſhew the youngPraRtitioners the Sea-Compals, with the 32 Points, 
expreſſed by the Letters upon each Line, and alſo how to make it, as followeth. 


The COMPASS. 


your Com- 
I and MIL, 


ach 
7 
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To divide a Circle into 360 equal parts, is a thing very necefſary ; for ir all 
Queſtions in Aſtronomy, and in the Calculation of all Triangles, theſe parts are the 
meaſure of the Angles: fo that in reſpett of this, every Arch is ſuppoſed to be Ci- 
vided into 360 equal parts og Degrees ; and every Degree is ſuppoſed to be divided 
into 60 leſſer parts, called Minutes. To divide a Circle after this manner, draw a 
Line at pleaſure, and croſs it at right Angles with another Line, and draw a Circle 
as before. Keep your Compaſſes at the ſame diſtance, and divide the Circle from 
the 4 quarters into 12 equal parts, as before in the bours : then cloſing your Com- 
paſſes, divide each of theſe into 3 ; ſo you have in all 36 parts. Then divide cach 
of theſe parts into 10 other parts, as you may ſee inthe middle Circle of the Fi- 
gure, which are Degrees, numbred with 10, 20, 30, Cc. 

For the 32 Points of the Compaſs, draw the Line of North and South, and croſs 
it at right Angles with the Line of Ef aft and Weſt, and draw the Circle, as before ; 
then divide each, of theſe quarters into 2 : ſois your Circle divided into8 e- 
qual parts. Then clofing your Compaſs, you may eaſily divide theſe 8 parts in. 
to 4; divide one, and that diſtance will divide all the reft into equal parts, 
if you have done right. Ard ſo you have the 32 Points of the Compaſs; and 
ſo you may ſubdivide theſe Points into halyes and quarters, as you may ſee in the 
Figure. So have you made the Mariner's Compaſs. The uſe ſhall be ſhew'd in 
its place. 


The Figure of the Compaſs, and the Traverſe Quadrar, 
joymed together, 
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Of the Moons Motion, and the Ebbing and Flowing of the Sea. 


He Praftitioner in Navigation, is next to learn toknow the Certain time of the 
lowing and*Ebbing of the Sca, in all Ports called by Sea-men the ſhifting of 
Tides; which is governed by the Moons Motion, as it is found by experience. 

Wherefore 1 will firſt ſhew the uſe of a ſmall Inftrument, which is here framed, 
wheredy the meaneſt Capacity (which is void of Arithmerick.) fhall be able to know 
the Age of the Moon, with what Flood and Ebb it maketh in all Chanels, and in 
every Port and Creck at yr : and alſo beable to know what a Clock it is at 
any time of the Night; and divers other Queſtions, only by uſing the Inſtrument, 
according as ſhall be direRed. 

[| ſhall alſo ſhew you, how you may do all theſe Queſtions of the Tide Arithme- 
tically : But firſt by your Inſtrument it muſt be projeRed according to the following 
Figure, which you may make of three pieces of Board, well planed, and exattly 
divided, cccentivg as you fee it formed in the Figure. The outward Circle, 
being the biggeſt Board, hath 32 Points of the Compals : The inward Circle on 
the ſame Board is divided into 24 Hours, being the thickeſt Board : The ſecond 
Circle muſt be divided into $0 equal parts, repreſenting 30 natural days: The 
innermoſt Circle of the three hath an Index, and to be turned and applied ro cither 
the 30 days, containing the computation of the Moon betwixt Change and Change, 
or the 24 hours; as likewiſe to the Points of the Compals. And ſo may the other 
Index be applied either to Time, or the Points of the Compaſs , which ſhall be 
made plain by the following Queſtions; which will appear delightful and eaſfie z and 
the illiterate man will find it moſt uſeful ; and he that hath better Knowledge will 


fometime uſe the Inſtrument for variety ſake. Firſt, for the Figure of the Inſtru. 
ment. h 


A Vſefut Variation Compals. 


Pon the upper Circles of the Inſtrument I have ſet a moſt uſeful Y/ariation-Com- 

paſs, ealie to be underſtood, and as exat as any Inftrument whatſoever for 
that purpoſe. You ſhall have full dire&ion how to uſe them in the following Dil. 
courſe, when we come to treat of the Variation of the Compaſs. But this obſerve, 
The middle Compaſs repreſenteth the Compaſs you ſteer your Ship by, which is 
ſubjett to Variation; but the upper Compaſs and Circle repreſenteth the true Com- 
pals, that never varieth; and by it yoga may very readily know how to allow for the 


. Variation of the Stecring-Compaſs.. The inward Circle of the middle Compaſs is 


Here the 
Variati- 
on-Com- 


pas to 


placed. 


divided into 32 Points, with their halyes and quarters; and likewiſe the outward 
Circle of the ſmaller or upper Compeſs, This is too hard for PraRitioners at firſt 
to know how to uſe this Inſtrument, to reQtifie the Variation of the Compaſs; there- 
forel ſhall be no longer on this Diſcourſe, and proceed to what was premiſed, and 
ſhey the farther uſe of it afterward. + | 
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The Aeon biing 16 days old, 1 demand apon what Point of the Compaſs ſhe wil 
- - beats of theClock at night. W 8 EL 

In all Queſtions of this nature you have the Hour and Time given, and the Moons 

at PNG TTETD LrdIS ELD Date 

of or. the Fug the Clock at:night ; then bringthe uper Index 

of Faog or the Moon' tower the 16thday of Sek Beale Circle of 

the Sup, 1. the Index of the Moon ar oper Circle points to E. b. S. half a paint 


| ; the true Point 'of the Cot 
old, at 8 of the Clock at night, 
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the Moon will be, when ſhe is 16 dayy 
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PROP. IL 


The Moon being 16 days old, I demand, What i the Clock when ſhe is upon. 
the S. E. Point ? 


In Queſtions of this nature, you have the Point of the Compaſs, as well as the 
Meens ARE therefore turn the Index of the Moon to the South-Eaſt Point, keep- 
ing the Index faſt to the Point, bring the 16th. day of her in the middle Circle 
right under Zun4's Index,and the Index of the Sun points and ſhews you 10 a Clock 
at night, that the Moon will be South. Eaft. 


PROP. IIL 


——_— S.E.b.S. at 3 of the Clock, at night, 1 demand, How many days 
old is ? 

In ſuch like —_ you muſt firſt put the Index of the Moon to the Point of 
the Compals South-Eaft-by-South, and the Index of the Sun ſer to the Hour of the 
Night ; then look where the Index of the Moon cuts the Circle of Days, and you 
ſhall find ir cut the 13th. day of the Moons Age requized, 


PROP. IV. 


The Moon being Eaft-South. Eaft , and the Sun Weſt-North-Weft, I demand the 
HMoons Age ? 


In all Queſtions of this nature, ebſcrye what you have given; then put the In- 
dex of the Moon to the E.S. E. Point, and hold it ſteady whilſt you put the Index 
of the Sun to Weſt-North-Weſt, and then look where the Index of the Moon cuts 
in the Circle of Days ; and you ſhall find it cut the 15th. day of her Age,that is the 
Day ſhe wasat the Full, and anſwereth the Queſtion deſired, 


PRO.P V. 


The Moon being 17 days old, 1 demand the time of the Dey fbe will be Eaft- 
North Eff ? 

In all theſe ſorts of Queſtions, you muſt put the Index of the Moon to the Eaft- 
North-Eaft Point, Rtop it faſt there, and turn the Index of the Sun about until the 
x7th. day of her Age is under the Index of the Moon ; then look what Hour the 
Index of the Sun is upon, and you will find it 6a Clock; which anſwers you the 
time of the Day required. 

This is worth your Obſervation, That if the Index points to the Eaftward of the 
North and South, it ſhews the Morning 12 hours; if it points to the Weſtward of 
the North and South, it ſheweth the Evening 12 hours. Thus you fee how ready 
the Praftitioner in Navigation may have the Uſe of this Infirument, and by often 

ifing, it may be in a ſhort time ſo imprinted in his mind, that as ſoon as he hath 
occaſion to uſe it, he will be able to reſolve it by memory, which is an excellent Or- 
namenttoa young Mariner. Therefore lct ſo much (atisfic for the Uſe of the laftru- 
ment in ſuch like Queſtions, 


PROP. VI. 
ror AT 24 eve of Meg ax, ts agen, Boer 
or Creek. 


Nite. You are to obſerve juſt at the time of High Tide, what Point of the Com- 
i Port, River or Creck, 


hangeth, in 
where you would know the Ebbing and Flowing of the Tides, and time of High- 
Water or Full-Sca, This bcing Rte Way = 
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that Point of the Compaſs, by turning the Index of the Moon, as before was ſhewed. 
So you may be ſure to have the Hour always under the Index, on the Change.day, 
throughout all the Points of the Compals z and to we (hall proceed to Examples, 


SF Vik . 2 wh 


The Mooh being 16 days old, 1 demand, What a Clock it will be Full Sex 4 Briſtol, 
. Statt-poitt, Waterford, where ar Eaft-by-Sourh or Wet by- North "Moon on 
»ht'Change-day Wakes the Full-Sea?: 06 abit 


You ate to conſider the Point of the Compaſs the: Moon is upon in theſe Ports, 
when it is Full-Sca on the Change-day (as in all other Ports) which in theſe Ports 
is found by obſervation to be always Eaſt-by-South Moon (which is 6 hours 45 mi- 
nutes) bring the Index of the Moon to the Weſt-by-North Point, ſtayingit there z 
bring the 16th. day of her Age underthe Index of the, Moon, and the:Index of 
the Sun will point you to 7 of the Clock and half an hour paſt, the time of. Full-Sea 
in the Morning. If it be the Evening Tide, bring the Index of Luna to the Eaſt- 
by-South, | and Ray irthere, until you have brought 16 Days under the Index of 
Luna, andthe Indexof 'Solwill point direftly upon half an hour after - of the Clock 
at Night, the time of- Full-Sea'in the aforeſaid Ports. So þ be may know in eyery 0- 
ther Port in the ſame manritr, .if you do'as before direfted. * And take up that 
Rule, That the Moon betwixt Change and Full is ever to the Eaftward of the Sun, 
and riferh by day, till ſeparatingit ſelf from the Sun until ſhe be at the Full: Then 
after the Full, in regard ſhe hath gone more Degrees in her ſeparation, than..is con- 
tained in\a'Semicircle, ſhe.is gotten to the Weſtward of the Sun (rifing by night) 
and applieth towards the Sun again until the Change-day, which you may ſee plain. 
ly demonſtrated by the Inſteument, ls 0 0'Vs 6 


5 


| od BS © VII 47 who Fa tp 
The "Moon being 16 dei bld', I deſire to' know at what biur it will be Full Seq @ 


London, Tinmouth, Amſterdam, and Roterdam, where a S.W. and N. FE. 
Moon makes a Full-Sea upon the Change. day. 


It is found by obſervation, That the S. W. and N. E. Moon makes Full-Sea in all 
the aforeſaid Ports, When the Moon is to the Eaſtward of the Sun thit is before 
her, bring the Index of the Moon to the S. W. Point; then turn the 16 day of her 
Age under the Moons Index, and the Index of the Sun anſwereth the Queſtion, 
That it is Full-Sea at all the aforeſaid Ports at 3 of the Clock and } in the morning, 
the Moon being 15 days'old. a 


PROP. IX. 


At Yarmouth, Dover, «xd Harwich, where 4 S. S.'E. Moon maketh Full Sea on 
the Change-day, the Moon being 9 days old, 1 demand the time or hour of Full. 
Sea that day inthe aforeſaid places. * 

Here it hath been'found by experience, That a S. S. E, Moon makes full-Ses on 
the Change day, in the aforeſaid places ;, therefore bring the Index of the Moon to 
the. S. E. Point, keep it there faſt dire&ly on the Point, and bring the Moons Age 

to cut the edge of the Moons Index, and the Index of the Sun will you 
That the time of Full-Sea in the aforeſaid Ports, will be at 5 a Clock and * in the 


morning. 
PROP. X. 


At St, Andrews, Dundee, Lisbon, and Sr. Lucas, where a South-Weſt-and by 
South Moon makes High-Water or Full-Sea on the Change-day ;, The Moon 
being 28 days old, I demand the time of Full-Sea that day 1m theſe places. 

You have here given you the S. W. b. S. Point of the Compaſs; therefore bring the 
Index of the Moon, and ftay'it on that Point, and bring the 28th. day of her Age 
under the edge of the Indox of the Moon,.'and the Indexof the Sun wilt point you 
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out the time of Full-Sea, which is at half an hour paſt 12 of the Clock at noon, in 
the aforetaid places. And 1o are all Queſtions of this nature anſwered. And ſol 
will conclude the Ule of this Inſtrumenr for finding the Ebbing and Flowing of the 
Tide, and fo will procecd to ſhew you Arithmetically how to find the Golden Nun- 
ber or Prime, the Epat, and Full, Change, and Luarters of the Moon, and how to 
know her Age for ever 3 and what Sign and Degree ſhe is in the Zodiack, how long 
the Moon ſhineth, and what time of the day or night it is High-water or Full-Sea in 
any Port; and allo the Aſoor's Motion, as far as it is uſeful for Mariners. 


How to find the Golden Number or Prime, according to the 
Julian, or Old Account. | 


Ou may obſerve this, That the Prime or Golden Number is a Revolution of 19 
years, in which ſpace the ancient Aﬀtronomers were of opinion, that all the 

Aﬀpeats between the Sun and Afoon did return to the ſame point of the Zodiach , that 
they were in 19 years before. To find this uſeful Number, you muſt do thus : Al- 
ways in that year you would know the Prime Number, add 1 to the date thereof 
ind then divide it by 19, and that which remaineth after the Divi- 
Gon is the Number required. Asfor example, —la the year of our «- (1 
Lord 1665, I demand what is the Prime Number. Add to the year x7 
of our Lord always i, which makes 1666; then divide that ſum by 84(z 
19, the remain is the Prime or Golden Namber, as youmay ſce by the 2666 (87 
Work ; ſo the Prime or Golden Number for that year is 13. This yu X99 
ſce is very calic to do for any other year. Obſerve, That when you x 
apa nnnnng hr the Oven, that it is the laſt year of 
the Moon" ution, and may conclude,'that 19 is the Prime for that year, Note. 
The Prime beginneth always in January, and the Epaitin March. 


How to find the Epatt, according tothe Julian, or Old Account, 
and what it proceedeth from. 

T5 is a Number that proceedeth from the difference which is made in 

the of one whole year, between the Solar year and the Lunar year. 
Note. The Solar year doth contain 265 days, 5 hours, 43 minutes z and the Lanar 
year (allowing 12 Aoons, there being 29 days, 12 hours, 44 minutes between 
Change and Change) doth contain but 354 days, 8 hours, 
48 minutes. So that there is almoſt 11 days difference be= 11 
tween the Revolution of the Sur and Moon, at every years 13 (z 
end; which difference makes the Epai?. Therefore to find TT” X4(3 (4 
the Epei# for any year, arft you muſt know the Prime 93 3g 
Number for that year, which we found before for the year _—. 
1665. tobe 13. Then you muſt multiply this Prime Num 143 
ber 13. by 11. and it will make 143. which divide by 30. 
and there remaineth of the Diviſion, 23. which is the pat for the year required. So 
I make no jon but that you underftand how to find the Prime and the Epait for 
any-year paſt, preſent, or #0 come. Therefore I hold this ſufficient to expreſs ſo fa- 
cil a thing as this is. I have told you already, That the Epeit always beginneth m 
March; but I ſhall make a ſmall Table for thoſe that are ignorant in Arithmerick,, 
for 32 years to come, in the latter end of the Second Book. 


A Rule to find the Change, Full, «»d Quarters of the Moon. 


Dd unto the Epait of the year propoſed the number of the Months from Afarch, 
i ing the Month of March, and ſubtract that fum from 30. the remain 
eye uns ae : Butif the Epa be aboye 26. there this Rule faileth 
aday at the leaſt ; but at times it will be no great difference : Thereſere it may 
ſerve for the following Conctuſions. 
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A Table ſhewing the Moon's 


As for Example, 1 defire to know the New-Meovn in October, 1663, The Epatt 
is 23. the Months from Merch are 3. which added makes 3 1. from it 30 fobtrafted, 
remains 1, which taken from 30. one whole Avon, there remains 29.' 50 that the 
29th. day of Qtober is the day of her Change, or New- Moon, which by Calculation 
it is at 58 min. paſt 4 in the morning. 

Having thus found the time of the New- Moon, you may from thence reckon the 
Age of the Moon, and fo find the Quarters, or Full- Moon. 


Thus the Moon's Age is Days, Hours, Min. 
At the Fir ft Quarter ————- 97 09-——11 
At the Fall Mom ——— —— -— 14 ——18——22 
At the Laſt Quarter — — 2.2 —— 03 —— 33 


At the whole Mon——— ———— 29 —— 12 44 
How to find the Age of the Moon at any time for ever. 


Ds tothe days of the Month you are in, the Epai?, and as many days more as 

are Months from March, including March for one; and if theſe three Num. 

bers added tggether exceed 30, take 30 from it as often as you can, and the remain 
is her - 4 Bat if the Numbers added be under 30, that's her Ape : As for Ex y 
166g. the Epatt is 24. 1demand, What Age the Afoon is the 21th. day of September ? 
From March to September is 55 Moniths, the Epait 23, and the day of the Month is 
21; added together, makes 515 from it ſubtra&t 29, becauſe tha Month hath but 
z0daysin it, and the remain is 22, the Age of the Xfoen that day. Hadit beenthe 
22th. of Auguſt, and added them rogether, it would have made 51. Then to have 
taken 30 out, there had remained 21 for the foon's Age the 22th. day of Angaft. 


How to find what Sign the Moon i i» ; with the Moon's Motion 
| or every tay of her Age. 


ART: divide the Compaſs of the Heavens into 12 Signs, which they ſet 
forth by theſe Names and CharaQters; Aries Y, Taxrm &, Gemini 1, Can- 
cer B, Leo MN, Virgo, Libra = Scorpio m, Safitarins Þ, Capricornu Vp, A- 
quarins #8, Piſces X: which you muſt be a little acquainted with, and with theplace 
of the S«n in the Zodiack in each of theſe Signs, which you have as followeth. 

Firſt know, That the Sur entreth the firſt S;gn V the 10th. of Adarch, v the 1oth. 
of April, It the 11th, of May, S the 11th. of Fwne, & the 13th. of July, Wthe 
13th. of Auguſt, = the 13th of September, m the 13th, of Ofober, 7 the 12th. of 
November, y the 11th. of December, = the 10th of Faxwary, X the 8th, of Fe- 
bruary. This known, the place of the Sw is well enough found by adding for every 

; w paſt any of theſe, 1 Degree. 

or the Sw runs through theſe 12 
Signs but once in a Year ; the Moon in 
leis than a Month , viz. in 27 days, 
7 hours, 43 minutes. Note, That every 
New Afoon, tie Sun and Moon are in one 
oh ey Degree \, but the Afoor hath a 
otion of about 13 Degrees every. day, 
as is ſhewed in this Table. Therefore 
according to the Age of the Moon, add 
the Signs and Degrees cf the Moon's Mo- 
t50n, to the place of the San at the New 
Moen, and ſo you ſhall have the Sign and 
= which the ſoon is in at any time 


| Motion according to her Age. 


Thus for Exam A New Afoon 
1665. the 26th. of Nevember, and the 
Sun and ſoon are both in 14 Degrees 
of 
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of 3. Now upon the 11th. of December, the Hoon being 14 days old, I would 
know what Sign the Moon is in, This Table ſhews, for the 14 day of the CMMoen's 
_ Motion, you muſt add 65. 4 D. 28 Minto the ſaid 14 Degrees of F. 

Now counting thoſe 6 S;gns upon your Fingers, reckoning the Names of the Signs 
in order from C_ Wi, 22,X3,V 4,v&%5,16, it falls upon the Sign Ge- 
mini, Laſtly, adding the odd 14 Degrees unto the 4 Deg. of the Moon's Motion to- 
gether, ſhews the place of the Adoon to be in 13 Degrees of Gemini. 

There is much uſe made of the Moms being in ſuch and ſuch Signs, in Phyſick 
and Husbandry, of which I ſhall ſay nothing z but give you one Concluſion which 
much depends hereon ; that is, ; 


To know the time of the Moon's Riſing, Southing, and Setting. 


Or her Riſing (know this) having found the place, or what Sig» ſhe is in, ſeek out 
in the following Kalendar what time the Sw is in this Sign Degree, and there 
you ſhall find the true time of the Swn-Serring, being in that place : add this to the 
time of the Moon's coming to the South, it ſhews the time of her Serring; and ſub- 
trated from it, ſhews the time of her Riſing. 
Thus upon the 1 1th, of December, as before, the 3oon being 14 days old, and in 
the 13 Degree of Gemuns, | deſire to know the time of the Moon's Riſong and Serting, 
Firft multiply 14, the Moon's Age, by 4, divide the ProduRt 
by g z in the Quotient will be 11 a Clock, and +, which is H. AM. 
12 min. that the Afoon will be South that night. Secondly, The \a So. 11 12 
San is in this Sign and Degree about the 3oth. of May, and then Jo See. B$Þ 10 
ſets at 8a Clock and 10 minutes paſt. Fhis ſubtracted, ſhews YÞ Rs. 3 02 
the Rifing of the Moon to be at 3 of the Clock 2 minutes in the / Added 19 22 
afternoon. The {aid 8 kours, 10 min. being added,makes 19 hours {a Set, + 22 
22 minutes, which by caſting away 12, the remain ſhews the 
Moon's Setting to be at 7 of the Clock, and 22 min. paſt in the morning, which an- 
"{wers the Queſtion deſired ; which may ſerve for ordinary uſe. - 
PROP. I. 


How to find when it sFull-Sea in any Port, Road, Creek, or Riyer. 

| have rg already how to find the Prime, Epeit, and Age of the Moon, at 
any time defired. Now we will proceed to ſhew you the finding of Fall See in any 
Place; as in manner following. —Firft, Carefully obſerve the time of High-water 
on the e or Full of the Aeon, in that Port or Place where you would know the 
time of the Full-Sea, or find by the Table what Moon makes a Fall-Sea in the ſaid Pore. 
, Conſider the Age of the Afoon; then by Arichmerick reſolve it in this man- 
ner : Multiply the Afoon's eAge by 4, divide the Produt by FL the Quotient ſhews 
the Moeen's Sexthing:;, if any thing remain upon the Diviſion, for Unit you muſt 
add 12 Min. if it was 4 remaining, it would be 48 Min. to be : then add the 
hour that it Flows onthe Fullor Change toit, and the Toral is the hour of Full-Sea ; if 
it exceed 12,ſubtrat 12 from it,the remainder is the hour of the day or night of Full. 
See, in any Port, River, or Greek, Which I will make plain by ſome Examples, (viz.) 


PRO.P Il. 


The Moon 16 day: ald, 1 demand, What aClock it will be Full-Sea « Briſtol, 
Start-Point, and Waterford, where an E. b. S. ad W. B. N. Moon maketh 


Full-Sea 0 Change or Full of the Moon. 

Conſider here an E. 6. S. Moon maketh 6 hours 45 minutes,}) « Age 16 
and the Age of the Aſoon is 16 days old : Therefore multiply the | 5 
Aye by 4, and it makes 64; divide that by 5, and it is 12, 64 
and 4 remaineth, which is 48 min. Toitald 5 hours 45 mi- ; x (4 6. m. 
nutes E. þ; $. it makes 19 hours 33 minntes. Therefore ſub- | 64 (12 48 
tra 12 hours fromit, there remaigeth - a Clock, 33 minutes, I - 
the time of Ful-Sea in the morning at the aforeſaid Porri, | EZ << 


which you may compare with your Infflrxment, and find it very y 4 _ oy 
well agree. Pll-Seg 7 33 
- C 2 PROP. 
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The Moon being 2.5 days old, I demand, What a Clock it will be Full'Sca at Lon- 
don, Tinmonth, Amfterdam, ard Roterdam, where it fiows S, W. 


Conſider that at theſe Places on the Fall or Change-d.ysa\ Age D 25 


S. W. Moon maketh Full-Sea, which is 3 hours. Theretore | 4 

multiply 25, the Meor's Age, by 4, it makes 100. That divide | _100 

by 5, 4n the Quotient will be 20, and nothing remain. To it Me 

add 3 ho. $. W.and it makes 23 hours. From it ſubtra& 12, C X73 (20 

and the Remainder ſhews you, That it will be Full-Seaat all 55 _3. S.W. 

the aforeſaid Places, at 11 of the Clock in the morning. So | nf 

you will find it agree with your Inftrument. J 11 Ful-Sea 
PROP. IV. 


The Moon being g days old, I deſire to know the hour of Full-Sea at Quinborovugh, 
Soutbampton, and Portſmouth. 


Note, That a South-Moon on the Full or Change-day, maketh Full.Sea at theſe 
Places. Therefore multiply the Moon's Age by 4, it makes 36; that 


divide by 5, and the Quotient is 7 of the Clock; and 1 remaineth, 9 
which is 12 minutes, the time of Full-Sea at the aforeſaid Places, the ny” 
Moon's Aze being nine days. Note, If a North or South Moon makes 4 


Full-Sea on the Full or Change-day, . there is nothing to be added to the (1 
Quotient z, but the Quotient is the hour of the day, and the Remain- 3s (7 12 
der is the min. as before direted. One Example more ſhall ſuffice. by 


PROP. V. 


The Moon 5 days old, I demand the time of Full-Sea at Rocheſter, Malden, 
Blacktail, where S. b. W. Moon « Full.-Sea. 


Here you may note, That on the Fall or Change-day at theſe Places it flows, $.b.IW. 
which is but one Point from the Soxth ; being but 2 of an hour, or 45 min. (And 
it had been all one if it had been Norrb-by-Eaft.) Multiply by 4, divide by 5, and 
the Quotient will be 4; toit add 45 min. S, b. WW. ſhews you it will be Fall-Sea at the 
aforeſaid Places at 4 a Clock and 45 min. in the morning. By this time 1 hope I haye 
made the Pratts15oney able to know the'time of Full-Sea in any Portyby Inſtrument and 
Arithmerick: Thereforel will leave him a ſmall Table for his uſe. 


A TIDE-T ABLE. 


: Rye, Winchelſey, Culſhet, a. $S. b. E. Moon. 
Rocheſter, Malden, Blackeail, $. b. W. " PrP 
Tarmonth, Dover, Herwich; S.S.E. ————— 
Graveſend, Downs, Blackseſs, Silly, S. S. W. 
Needles, Orford, South and Nerth Fore-land, S.E. b. $. 
Dundee, St. Andrews, Lisbon, St. Lucas, S. W. b.S. 
Pool, Ifle of Man, Dunbar, Diep, S. E.— — 
London, Tinmenth, Amſter dam, Roterdam, S. W.—— 
Portland , Hertflew, Dublin. 8. b, W. —— —— —| 
Barwick, Fluſhing, Hamborongh, S.W.b.W. 
Alford, Bridgewater, Landsend, E.$. E. — 
Baltimore, Carkg, Severn, Calice, W. S$. W.— 
Briſtol, Start-paint, Waterford, | = 4 ata 
Falmouth, Fung Newcaſtle, W. b. & —— 
Plimouths, Huk, Lyn, St. Davida. W, & Ex—— — | 
Lninborongh, Sautbampton, Partſmauth,N.& S. —— 


Add any two Numbers together of the foregoing Table, and the ſhall be 3a 
hours; Except the twolaſt, V.S. and E. W. And what hath been ſaid = the Sowb, 
Cither 
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either Eaſtwardor Weſtvard, the ſame an{wereth to the Nort/, either Weſtward or 
Eaſtward, Ando much for the Tides. But we will know the Aor's Motion, and 
the Proportion between Tide and T ide. 


$$ As 645 
The Motion of the Moon, «ndthe Proportion of Time betwixt T ide aud Tice. 


After all this, 1 will ſhew you in bricf the Motion of the Moon, and the reaſon of 
the difference between Tide and Tide. 

You muſt note , the Motion of the Moon is twofold. Firſt, A Motion, which 
is from Eaft to Weſt, cauſed by the diurnal fwiftneſs of the Primum Aobile., Se- 
condly, Her own Motion in the Zodzackh_from Weſt to Eaſt, which the Mom per. 
formeth in 27 days, 8 hours, 8 minutes; in which ſpace ſhe returns to the ſame 
point of the Zodiack from whence ſhe departed. But to come to the fame Point 
where ſhe was in ConjunCtion with the Sun Iaft (by reafon the Sun's Moron every 
dayis Eaſt, 1 Degree) the Moon muſt move longer 2 days, 4 ho. 36. min. more than 
her natural Motion, before ſhe can overtake the Sur, to come into ConjunAion with 
him; ſo that betwixt Change and Change is 25 days, 12 hours, 44 minutes, by my 
account. The Mariner always allows juſt 30 cays between the Changes, by reaſon 
he will not be troubled with ſmall Frations of Time, in this Account of Tides, 
which breedeth no great error: Reaſon therefore muſt needs ſhew me this, That 
I muſt allow, according to that Proportion, the Afoon in every 2.4 hours to de- 
part trom the S» 12 Degrees, (which is 48 min. of time.) Now if the Afoon move 
in 24 hours, 43 min. then in 12 hours ſhe muſt move 24 min. and in 6 hovrs, 12 min. 
= by this proportion each hour (he moveth 2 min. and fo the Tides differ as the time 
diflers. 

I will add one old approved Experience for the Afariners uſe, though it is imperti- 
nent in this place, that is, To cut Hair in the New of the Aſfoon; cutting, ſhaving, 
clipping in the Wane, cauſeth balcnels. Sol hope 1 have ſatisfied the Learner cor - 
cerning the Moon, 


—_— — 


CR ICE IEEE 


The” Pradtick Part of Navigation, #» working of a Ship in all 
Weathers at Seca. 


E have been ſhewing the Practitzoner all this while,the Courſe and Moron 
y \ of che Moon,and fo by it to know how to ſhift theT7des,or rime of High- 
"Water, in any Port, Road, Harbour, or Creek, Inftrumentally and A- 
rithmetically. The next thing to be obſerved by a Learner, is the Words of Command, 
with readineſs to anſwer and obey, which is the moſt excellent Ornament that can 
be in a Compleat Navigator, or Mariner. And as Captains Exerciſe their Men oa 
Shore, that their Souldiers may underſtand the Poſtures of War, and to execute it, 
when the Word of Command ts given by their Commander ; in like manner are Sex. 
wen and Mariners brought up in Pratical Knowledge of Navigation at Sea, in 
working a Shipin all Weathers. Although the Rules here demonſtrated are but of 
little benefit to him, that hath been brought up all his Life-time at Sta; and leſs 
to thoſe that be alrogether ignorant in Marine Affairs : But that thE Praftick may be 
delivered ia ptoper Sea-Phraſes, accorcing to each ſeveral Material that belongs to 
a Ship compleatly rigg'd, with the Uſe of the ſeveral Ropes in working and trim. 
ming of Sails at Se on all Occaſions, cannot be denied by thoſe that know theſe 
things perfealy : Therefore it is impoſſible for any Man to be a Compleat Mariner or 
Navigator, without he hath attained to the true Knowledge of Theorick and Pre- 
Fick., being both Siſters and inſeparable Companions, that mekes them perfe@& Ni#vs. 
gaters; Therefore I could not let this ſcape my Pen. | 
And'to explain my ſelf, that I may prevent the Cenfures of all ſuch rhat will be 
curious, inquiring whether I am not lame, or incapable of that, and like themſetve; 
appear imperſet; I may ſpeak it with trouble ro my ſelf, and ſhame to others, Thar 


there 
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there was never more lame and decrepit Fellows preferred by Favour and Fortune, 
as alſo by Kindred, and by Serving for Under. Wages as now adays, Let a man go 
aboard the beſt Shipat Sea, and it will be very rare to find Ignorance out of the Ok 
cers Cabins, and commonly able Mariners and more ſufficient men before the 
Maſt, who are forccd to hawl a bowling, through the averleneſs of their Fates, 
which is great pity. I ſhould be glad to live to ſee a more equaller Ballance among 
Sea-men, and their Imployers,to further the induſtrious, and encourage the delerving 
Men; for if this partiality ſhould continue long, it is to be feared, in ſome ſhort 
time, the ROT Mariner will be hardly found aboard any Ship, to the great Cif- 
parag:ment of our Engliſh Nation, which hath from time to time ſo long Celervedly 
had the Szperzority over all other parts of the World, for breeding the moſt famous 
Navigators. The Hollander to his Lols knows it right well, that there are none like 
Englijh for Courage at Sea; but that many of them out ſtrip us in the Art of Na- 
vigation, which procceds from the former unequal Ballance, which makes our expert 
Sailers, to ſcek, if Fortune will be favourable among the Dutch ; or elſe they had not 
at this day been High and Mighty, and in ſuch a flouriſhing Condition as now they 
are. Therefore I hope to ſec and hear, That the Exgliſh Mariner will make better 
uſe of ſwift ſtealing Time, that he may redeem what is loſt, and atrain to ſuch per- 
fetion, as that he may parallel his 4r: with his Yalour and Cou age ;, And that Im- 
ployers will uſe more Equity, in placing deſerving men according to their merit. | ſhall 
not draw out my digreſſion to any longer diſcourſe ; for I know my plain Rb-torick, 
will not reliſh in ſome mens cars, though it may in others : Therefore | ſhall draw to 
a concluſion, defiring that no man will cenſure me, before he knows what is in me, or 
is able to mend this. For ſome there are, will ſay, being a little touched (as 
the common ſaying is) that if they had me at Sea, they would put me to ſeek all m 
preſcribed Rules ; but I would have ſuch to know, That when I am at Sea, I ſh 
work the Ship in all Aſſays as well as ever they did, and can as often as I ſhall be called 
thcreunto, aſter this manner, (v3z.) 


PROP. I. TheWind « fair. 


The Wind is fair, though but little z it comes well, as if it would ftand ; there- 
fore up a hand and looſe fore Top-fail in the Top, that the _ may ſee we will Sail; 
Bring Cable to the Capſton , heave up your Anchor, looſe your Fore-ſail in the 
Brailes; put abroad our Colours, looſe the Mizen in the Brailes. Is all our men on 
board ? Thoſe that be on Shore may have a Tow, and be bleſt with a Ruther for 
we will ſtay for noman. Come my Hearts, heave up your Anchor, that we may have 
a good Prize. Come, Who ſays Amen? One and all. Oh brave Hearts, the Anchor 
isa Peck ; heave out Fore-top-ſail, heave out Main-top fail, haw] home the Top- 
ſail Sheets. The Anchor is away, let fall your Fore-fail, hoiſe upyour Fore-top-ſail, 
hoiſe up your Main-top-ſail ; up and looſe the Main fail, and ſet him; looſe Sprit- 
ſail, and Sprit-ſail Top-ſail. A brave Gale. Bring the fore-Tack to the Cat-head, 
and trim our Sails quartering; hoiſe up our ſmall Sails, heave out the Mizen-top-ſail 
and ſet him. Now we areclear, andthe Wind like to ſtand ; hoile in eur Boats be- 
fore it is too much Sea, aboard Main-rack, aboard Fore-tack, a Lee the Helmne 
handſomly, and bring her to eafily, that ſhe may not ſtay. Brace the Fore-fail 
and Fore-top-ſail to the Maſt, and hawl up the Lee-Bowlings, that the Ship may not 
ſtay ; paſs Ropev#for the Boats on the Lee-lide, and be ready toclap on your Tackle, 
and hoiſe them in ; ſtow them faſt. Let go the Lee-Bowling of Fore-ſail, and Wer- 
ther-Braces. _— your Helmne, hale aft the Fore-ſheet, trim the Sails quartering 
as before: Loole Sprit-ſail, and hale aft the Sheets ; and boiſe upthe Sprit-fail-top- 
ſail, and other ſmall Sails. Set the Main-ftay-ſail, and Fore-top-ſail-ſtay-lail, and Mi- 
zen-ſtay-ſail, and Main-top-ſail-ſtey-ſail, and lace on your Boonets, that we may make 
the moſt of our way toour Station. Clear your Ropes. Come, get up our ſteering 
Sails. The Lee ſteering Sails of Main-ſail, and Main-top-ſail, Fore-lail and Fore- 
top-ſail only ; for they will fit faireſt, and draw moſt. | have on purpoſe omitted 
ſeveral Words, by reaſon I would not trouble the Reader with ſuch indifferent 
things as are conceived by all Afariners to be done; as Cooning the lp, ng 

ecring, 
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Veering, and Halcing aft, Hoiſfing, Looring, and the like : but it is to be 
that all rhisis done. Fhus you have a brave Ship under alt her Sails and Canvas, in 
her ſwiſteſt way of Sailing upon the Sea. Now let us have her right before the Wind. 


Right afore the Wind, and « frefþ Gale. 


The Wind is vered right aft, take in Fore and Fore-top-ſail-teering-fail, 
and Fore-top-fail,, and Main arid Main-top- fail Ray-ſails; for they are becalmed 
the \frer-fails, and will only beat oor. Fhe Wind blows a frefh Gale, round a 
the Main-ſheets, and Fore-ſheets, fquare yout Yards; take in your Main and Main- 

Gaif, Stecring fails. Unlace your Bonters. Take in your Main and Fore top- 
gallanr-ſails; in Sprir-fail, and Mizen-top-ſail, lefgo the Sheets, hate home youre 
Ctew-lines, caſt off Top-gaftant-bowlings. Thus you have all the fmall Saits in ; and 
furled, when it blows too hard to bear them. 


The Wind vereth forward, and ſcameth. 


The Wind ſcanteth, vere, ont fome of your Fore and Main-Sheets, and Spriſlc- 
ſheets, and let go your Weather-braces ; tope your Spirit-ſail-yard. The Wind 
ſill vertth forward ;, Get aboard the Fore and Main-rack ; caft off your Weather. 
ſheets and Braces: The Sails are in the Wind, hawl off Main and Fore-ſheets ; the 
Wind is ſharp, hawl forward the main Bowline and fore Bowline, and haul up the 
Main-top-ſail and Fore-top-fail Bowline, and fet in your Lee-braces, and keep ber 
as near as ſhe will lie. Thus have you all the Sails trimm& ſharp, and by a Wind. 


The Wind blows Frisking, 


The Wind blows hard; ſettle your Fore and Main-top-ſails two thirds of the Maſt 
down. It is more Wind, come, hawl down both Top-fails cloſe. Come, ſtand by, 
take in your Top-ſaik : Let go the Topſail Bowlines, and Lee-braces; let go the 
Lee-ſheets, ſet in your Weather-braces, ſpill the Sails, hawl home the Top- fail Clew- 
lines, ſquare the Yard. Now the Top-ſails are furled, and you have the Ship in all 
her low Sails, or Courſes. 


It bleweth « Storm, 


It is like to over blow ; Take in your Sprit-fail , ſtand by to hand the Fore-ail. 
Caſt off the Top-ſail Sheets, Clewgarnets, Leechlines, Buntlines ; ſtand by the Sheet, 
and brace; lowr the Yard and furl the Sail; here is like to be very much Wind : 
See that your main Hallyards be clear, and all the reft of your Geer clear and caſt 
off. (lt isall clear.) Lowr the Main-yard, hawl down upon your down-hawl ; now 
the Yardis down, hawl up the Clew-garnets, Lifts, Leachlines, and Buntlines, and 
furl the Sail faſt, and faſten the Yards, that they may not traverſe and gall. . Thus 
have you the Ship a trije under a Mizen. 


4 wery hollow grown Sea. 


We make foul weather, look the Guns be all aft, come hand the Mizen. The 
Ship lies very broad off; it is better ſpooning beforethe Sea, then trying or hulling ;, 
go reef the Fore-{ail and fet him; hawl aft the Fore-ſheex : The Helmge is hard a 
weather, mind at Helmane what is ſaid to you carefully. The Ship wears bravely 
Ready , ſhe is before it; belay the fore doon hall, it is done. Sail is ſplit ; 
go hawl dewn the Yard, and get the Sail intothe Ship, by wear yo iy, arg 
of it. Starboard; hard up, right your Helmne, Port, Port hard, more hands, 
he cannot put up the Helmne. A very ferce Srorm.. The Sea breaks ſtrange and 
- dangerous; ſtand by to bawl off upon the Lanoierd of the Whipltaff, and help the 
man at Hclmne, and mind what is ſaid toyou, Shall we get down our Top-maſts ? 
No, lct all ſtand. She ſcuds before the Sea very well ; the Top-maſt being _ 
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the Ship is the wholſomeſt, and maketh better way through the Sea, ſecing we have 
Sea-room. Thus you ſee the Ship handled in fair Weather and foul, by and large. 
Now let us ſee how we cat turn to Windward, : 


"The Storm is over, let us turn to Windward. 


The Storm: is over, fect, Forefail and Main-ſailz .bring-our Ship to; ſet the 
Mizeo, the Main-top. ſail, and Fore-top-ſail, Our Courſe-is E.S. E. the\Wind is 
at South; Get the Starboard-tacks aboard, caſt off our Weather. braces and Lifts z 
ſct inthe Lee-braces, and haw! forward by the Weather-bowlings, and halvl them 
taught and belay them, and hawlover the Mizen-tack to Windward ; keep her full, 
and by as near as ſhe will lye. ow Wind you? Eaſt. A quade Wind : No near, 
hard, nonear: The. Wind yereth to the Eaſt. yard fill. How Wind you? N.E. 
Hard, no near. The Wind is right in our teeth ;. no near ſtill, How Wind you? 
N. W. b.N. The Wind will be Northerly, make ready to go about ; we ſhaſl lye 
our Courſe the other way,'no near, give the Ship way, that ſhe may ſtay : Ready, 
ready, a-lee the Helm, let go Fore-top Bowline, vere out the Fore-ſheet, caſt off 
the Lee-braces of your Fore ſail and Fore-top-fail, brace in upon your Weather- 
braces, _ 'The Fore-ſails is a-back-ſtays, hawl Main ſail, hawl, let riſe the Main- 
tack; caſt off your Larboard-braces ; let go Main-bowline, and Main-top ſajl-bow- 
line ;. brace about the Yard, hawl forward by the Larboard-bowlines ; get the Main- 
tack cloſe down, in the Chels.tree : the Sheet is cloſe aft; hawl off all 3 hawl; get 
get to Fore-tack, let go Fore-bowline, and Fore-top-ſail bowline ;,, hawl aft the Fore- 
ſheet, hawl taught the Main bowline, and Main-top-ſail-bowline ; ſhift the Mizen- 
tack, hawl taught Fore-bowline, and Fore-top-ſail-bowline; ſet in the Lee-braces 
fore and afr, keep her as near as ſhe will lye: _— Noncar,. How Wind you? N.N. E. 
thus, ware no more; no hear, keep her full, The Wind is at N.N. E. thus, 
ware no more. ( How Wind you?) E. N. E. The Wind is at N, keep her away 
her Courſe E. S. F. Caſt off the Lee-braces and Weather-bowlines, and ferin your 
Weather-braces. Vere out the Main-ſheet, and Fore-ſheet, looſe the Sprit-ſail, and 
Sprit-ſail-rop-ſail, and Mizen-top-ſail, and Top-gallant-fails; hoiſe them vp, the 
Wind veres aft till ; let rife the Fore-tack: the Wind's quartering, hawl aft the 
Fore-ſheet, bring it down to the Cat-head with a paſs-a-ree; teddy in your Wesa- 
ther-bracesz the Wind ſtands. Thus you have the Ship as at firſt, teering under 
all her Canvas, quarter Wind : ſhe hath. been wrought in all manner of Wea- 
ther, and all ſorts of Winds. Therefore we will draw toa concluſion with a Man of 
IN in Chaſe and taking of her Prize, and ſo leave this Praftick Part to your Cen- 

ure. , 


The Man of War in her Station. 


Now we ate in our Station, and a good Latitude, hand your Top-fails and'farl 
your Main-fail and fore-ſail, and brail up the Mizen, and let hcr lie at Hull, until 
ortune appear within our Horizonv, Up aloft to the Top-maſt-head, and look 
abroad, young men ; look well to the Weftward, if you can fee = Ships that 
have been nipt with the laſt Eafterly Winds. A Sail, a Sail, Where? Fair by us. 
How ſtands the? To the Eaftward, and is two Points upon her Weather-bow, and 
hath her Larboard-tacks aboard. O then ſhe lies cloſe by a Wind; we ſee her 
the Decks plainly. A good man toHelm. Up young men, and looſe the Fore- 
fail, Main-fail, and Mizen. Get the Larboard-tacks aboard ; heave out the Main-top- 
ſail, and Foxe-top-ſail, and looſe the Sprit-ſail. Keep her as near as ſhe will lie, hawl 
aft the Sheets, and hawl up your Bowlines taught. Do you ſee your Chaſe ? Yea. 
How Wind you? E. N. E. the Wind is at N. Hoife up your Top-ſails as high 
as you can; heave out Sprit-ſail-top-ſail, and Mizen-top-ſail ; hawl homethe 
and hoiſe them up : A young man looſe the Main-top-gallant-ſail, and Fore-top- 
gallant-ſail ; haw! home the Sheets, and hoiſe them up ; hoife up Main-ſtay-ſail 
and Mi ſail, and-looſe the Main-top-ail, and Fore-top-lail-fxy fails, and 
ſet thew. It blows a brave chaſing Gale 3 The Ship makes brave way through the 
i Sea; 
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Sea, we raiſe her apace ; if ſhe keep her Courle, we ſhall be up with her in three 
Glaſſcs. * Nonear, keep the Chaſe open with the Litch of the Fore-fail. $0, thus, 
keepher thus. "Come aft all hands, the Ship will Steer the better when you fit all 
quiet, by her {mall Sails; for ſhe is too much by the Head. The Chaſc is a luſty 
brave Ship. 'So much the better, ſhe hath the more Googs in her Hold. ' Fhe Ship 
hath a great many Guges, it may be ſhe's a Privateer. —Port, the Chaſe is about, 
come fetch her Wake, and we will be about after her. We Sail far better than 
ſhe ; we have her Wake, a-lee the Helm, vere out Fore-ſheet. Every man ſtand 
handiomly to bis buſineſs, and mind the Bowlines and Braces, Tacks and Shrets; 
hawl Main-fail, hawl. Let go Main-bowline, T op-bowline, Top gallant-bowline ; 
hawt of all, haw), ſhifts the Helm; bring her to, hawl the Main.ſheet and Fore- 
ſheer cloſe aft. Set in the Lee-braces, hawl taught the Bowlines. The Chaſe keeps 
cloſe upon) a Wind 3 keep her open under our Lee. Gunner, fee that you have 
all things in readineſs, and that the Guns he clear; and that nothing.peſter our 
Decks. — Down with all Hammocks and Cabins that may hinder and hort us. 
Gunner , is all our Geer ready ? Is there ftore of Cartrages ready fill'd, all manner 
of Shot at the Main-maſt ? Is there Rammers, Sponges, Ladles, Priming-irons, and 
Horns, Lintftocks, Wads, and Warer at their ſeveral quarters ſufficient for them ? 
Be ture that' none of ovr Guns be cloy'd; and when we are in Fight,” be ure to 
load ove Guns with Croſs-bar and Langrel. Always obſerve to give Fire whenthe 
Word is given. See that there be Half pikes and Javelins in a readineſs, and- all 
ear Small-ſhorwell furniſhed, and all their Bandalecers fill'd with Powder, and Short 
n. their Pobches. See that onr Murtherers and Stock fowlers have their Chambers 

'd with good Powder, and Bags of Small ſhot to load them, that if we ſhould 
be laid aboard, we might clear our Decks. Starboard, the Chaſe pays away more 
room, $tar-board hard; Vere out ſome of the Main-ſheet and Fore-ſheet ; Caft off 
the Larboard-braces, Steddy, Keep her thus : Well Steer'd ; the Chaſe gocs away 
room, her Sheets are both aft, ſhe is right before the Wind : Starboard hard ; 
Let riſe Miiri-tack, let riſe Fore-tack ; Haw! aft Main-ſheet, haw!l aft Fore-ſheer. 
We have a Stern-chaſe, but we ſhail be vp with her preſently, for weſeteh upon 
her hand-going; The Chaſe haw!s up his Main-ſail and furls itz the purs abroad 
her! Waſt=clothes ; ſhe will fightns. Come vp young men, and furl our Main-ſail; 
fling our Main-yard, with the Chains in the Main-top ; ling our Fore-yard, put a- 
broad our WM clothes; he will fight us before the Wind; 1 ſee ſhe is full of Men; 
It is a hot Ship, but deep-and foul. Come chearly my Heazts, it is a Prize worth 
fighting for; The Chaſe takes. in her ſmall Sails ; Up aloft and take in our Top-gal- 
lant-ſails, Sprit-ſail-tap-ſails, Mizen-top-ſail, and furl the Sprit-ſail, and*gert the 
Yard alongft unJer the Bowſprit. She puts abroad her Colvurs, it is Red, White, 
and Blew; they are Dutch Colours, no force, Boy, np and: put abroad St. George's 
Colours in our Main-top; ftep aft a hand, and put' abroad our Ancient ; Call all 
hands aloft z Come up aloft all hands, They are all up Captain. 


Gentlemen, We are here employed and maintained by His Muxfy King CHARLES 
and our Countrey, to do our Endeavonrs to keep this Coaſt from Pyracy and Robbers, 
and His Majeſties Enemies, and it 15. owr fortune to meet this Ship at this time : There- 
fore I deſire you in his Majeſties Name, and for the ſake of our Countrey, and the 
Honour of our Engliſh Nation, and our ſelves, for every min 6 behave himſelf coura- 
grous like Engliſhmen ; and not to have the leaſt ſhe of a Coward: butto obſerve the 
Words of Command, and do bis t#voft endeavomn \ Into God's barids we commit our Canſe, 
and our ſelves, Soevery man ro his Quatters, "nil ſhew bis Conraye, and Godbe with 


You. 


She ſettles her Top-ſails, we are within ſhot ;; let all our Guns be looſe in the 
Tackles; and the Ports all knocktopen, that wemay be ready to run out our Guns 
when the Word is given.::Upnoifſe of Trumpets and tiail our Prizes ſhe anſwereth 
again with her Trumpet : Hold: faſt Gunner, do not fire till we hail them with our 
Voices. Port, Edge towards him, he fires his Broad-lide poo us. What chear 
my Hearts? Is all well betwixt Decks? _ Tea, only he: rak'd us through . 
x _— throug . 
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through. No force, it is his turn aext ; but give not Fire until we are within Piſtol- 
ſhot. Port, edge towards him. He plies his Small-ſhot; hold faſt Gunner. Port, 
right your Helm. We will run up his Side. Starboardaliitle ; Give Fire, Gunner. 
That was well done. This Broad-(ide hath made their Deck thin, byt the Small- 
ſhot at firſt did gaul us. Clap in ſome Cale-ſhot in the Guns you are now aloading. 
Brace too the Forc-top-ſail, that we may not ſhoot a-head : He lies broad. off to 
the Southward to bring his other Broad-(ide to bear upon us. Starboard: hard. Get 
to Larboard Fore t:ck ; trim your Top fails; run out your Larboard Guns. He 
fires his Starboard Broad-ſide upon us, he pours in his Small-ſhot. Starboard, give 
not fire until he fall off, that the Prize may receive our fall Broad-fide. Steady : 
Pert a litt'e; give Fire, Gunner : His Fore-maſt is by the board, This laſt Broad- 
fide hath done great Execution, Cheerly my Mates, the day will be ours; He is 
ſhot a-head ; He bears up before the Wind to ſtop his Leaks: hes her thus ; Well 
Steered. Port, Port hard; Bear up before the Wind, that we may give himour Star- 
board Broad-fice. Gunner, Is there great ſtore of Caſc-ſhot and Langrel in our Guns? 
Tea, Tea. Port, rake ready to Board him; Have your Laſhers clear, and able men 
with them, Edge towards him when you give Firc ; Bring your Guns to bear a- 
mongſ his Men with the Caſc-ſhot. Well Stcered, we are cloſe on board. Give 
Fire, Starboard, Well done Gunner ; They lic Heads and Points aboard the Chaſe. 
Come, A-board him bravely ; Enter, Enter, Are you lachcd faſt ? Tea, Tea, We will 
have him before we go here-hence. Cut up the Decks ; Ply your Hand Granadoes 
and Stink Pots. He criesout Quarter ; Quarter ſor vir Lives, and we will yield up 
Ship and Goods. Good Quarter is granted, Jonnnee you will lay down all your Arms 
open the Hatches, hawl down all your Sails and furl them. Looſe the Lachings, we 
will ſheer off our Ship, and hoiſe out our Shallop. If you offer to make avy Sail, 
expect no Quarter for your Lives. Go with the Shallop, and ſend aboard the Cap- 
tain, Lieutenant, and Maſter and Mates, with as many more as the Shallop will carry. 
So we will leave the fan of War to his Prize, and to ſecure his Priſoners. And now 
I haveſhewn you thus muchof the Praftick part of Navigation, in which-you may 
perceive that | have wrought the Ship in all Efſays, in Words and proper Sea-Phraſes: 
and if I were at Sea, I ſhould perform it both in Word and Deed : therefore I leave 
it all to your Judicious Cenſures. And fo I will conclude with Ov5d, when he failed 
in the Joman Streights. 
Nothing but Waves we view in Sea where Ships do float, 
And Dangers lie, huge Whales, and al Fiſh play : 
Above our Heads, Heaven's Star-embroidered Coat, 
Whoſe Vault contains two Eyes, for Night and Day ; 
Far from the Main, or. any Marine Coaſt, 
*T wixt Borcan Blaſts, 4nd Billows, we are toft. 
If Ovid in that ſtraight Ionian Deep, 
Was toſt ſo bard, much more are we on Seas 
Of larger Bounds, where Staft aud Compaſs keep 
Their ftrift obſervance : Tet in this untaſe _ 
Of Tacking Boards, we. ſo the way make ſhort, 
That ftill our Courſe draws nearer to our Port. 
Between the Stream and Hilver ſpergled Skhie _... 
We rolling clawb, then burling f+ beneath. | _ 
Our yy As Serpent like, in Meads which lie 
That bows like Graſs, but n maker a Path : | 
But fitter, like young Maids and Toth rogether, 
Run here and there, all where, and none know whether. 
Bot er, and yet unknown to other; . T rail 
And whilſt mithnown ro ua, before we dive: | || Pray 
The" Hand and Compaſs that geverns the Ruther. 
Do often erre, although the 'Pilots ſtrive! | ; 
With Chart and Compaſs; yet our Reck'nings fall 
To narrow, ſhort, too high, teo wide, too foal. 
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To diſcon this, remark when we ſet Land, 

Some this, ſome that do cn: ſs, this H'll that Cape. 

For ſome hoars our Sh[ll in ſuſperce ſtand, 

Terming this Shore, that Hea1.land Points the Map 
Which when miſtock,, this forg'd Excuſe goes clear, 
O luch and luch a Land it firſt did %pear, 


In all which ſtrife , ſtreſs d Sail: rs have the pain, 
By drudging, pulling, hawlinz, ſtanding to it 
In Cold and Rain, both dry and wet, they ſtrain 
Themſelves, and toyl ;, none elſe but they muſt do it. 
Both Prow an1 Poop do anſwer to the Helm ; 
The Steeriman ſings, no Grief his Foy can whelm. 


By Night our Watch we ſet, by Day our Sight, 
And furl our Sails; If Pirates do appear, 
We reſt reſoly'd;, *Tis Force make Coward fight, 
Though nene more dare, than they that have moſt fear. 
It's Courage makes raſh, and Wiſdom cold ; 
Yet Wiſe men ſtout, and ſtrong, grow Lion-bold. 


Sapientiam Sapiens Cirigit, Artes Coartifex, Cc. 


The Wiſe-man knows his Wiſlom bow to uſe, 

8 Th' Arificer, what Art tis beſt to chuſe. 

"Tis a tine Saying, and approved long, 

The Wi'e-man is more worthy than the Strong. 
T-eField he tills, the Ciry he can guide, 
And for the Ships in Tempeſts will provide. 
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but all are found out on the Earth, and are in proceſs of time ſought and 
fairly forged by a continual Meditation, Our Minds perceiving ſome 
Things to happen well, while it doth imitate, attempr, and try, while it doth reform, 
and change, hath out of theſe ſome Science or Art, the which afrerwards by Scudy 
is brought to ſome pertettion. | 
Yet the Practice of Art is not manifeſt but by Speculative Illuſtration : And for 
this cauſe I choſe a Speculative Part And firſt of Geometry, that you may the better 
know the Practice, To begin then. 


A RTS, faith Arnobiws, are not together with our Afinds ſent out of Heaven z 


I. 4 Point « that which hath no Part. 


Point is ſuppoſed to be a Thing indiviſible, or that cannot be divided into Parts, 
being the beginning of all Dimenſion. As the Point or Prick noted with 
the Letter A; and is but only the Term | 
orend of Quantity. - A 


Il. 4 Line & Length, without Breadth or Thickneſs. 


* 


a 
* 


A Lines Extremes or Bounds are two 
Points, as. you may fee in the Line 4, 6. 
A Line is either ſtraight or crooked. A 
Line is capable of Diviſion in Letigth only, - 
and may be divided equally in the Point C, 
er unequally in D. 


D 2 


Phoc)lide:. 
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II. 4 Right Line « the ſhorteſt of all Lines, drawn from any two Points. 


IV. A Superficics ha Longitude and Latitude only. 


of Magnitude the Motion of a Point pro- 

duceth a Line : So in the ſecond kind of 

Magnitude , the Motion of a Lize pro- 

duceth a Swperficies. This is alſo capable 

TD of two dimenſions, as the length A B 

and CD, and the breadth ACandBD; 
and may be divided into any number of Parts. | 


B A Superficies is that which hath only 
I "WO YOU Oy TE" r"_Y length and breadth. In the firſt kind 
C i ———— 


V. The Extremes of a Superficies are Lines. 


As the Ends of a Line are Points, fo the Bounds or Extremes of a Sxperficies are 
Zines; as the Lines AB, and BD, and D C, and CA. 


VI. A Plain Superficies beth equally between hy Lines. & 


# So the Swperficies ABC D isthat which lieth dire@ and evenly between his Lines, 
and is the ſhorteſt of all Saperficies between the ſame Lines. 


VII. An Angle i when two Lines are extended in the ſame Superficics, ſothat they 
weet together in a Point, snclining to each other. 


HÞ As you may ſee the two Lines A B and BCincline 
one towards the other, and tonch one the other, in 
the Point B. In which Point, by reaſon of the in- 
clination of the ſaid Lines, is made the Angle ABC. 
And here note, That an Argle is moſt commonly 
ſigned by three Letters, the middlemoſt whereof 

& ſheweth the Angular Point, as when we ſay the 

tingl ABC, you arc to underſtand the Angle 
A C a B. 

VIII. 4 Right Angle # that which is produced of a Right Line, falling upon « 
; Ls og Fo gl fee hyp Angles oz each ſide. SY 


A As upon the Right Line C D ſuppoſe 
there ſtands another Right Line A B, in 
ſuch ſort that it maketh the Angles on 
either ſide thereof equal z namely, the 

O Angle A B D on the one fide, equal 

to the Angle A BC on the other 

= Fl _ are on of theſe Angles, 
| 43 Right Line AB, 

C — Þ which ftandeth ereR open the Right 

Line CD, without inclining to ei- 
ther part thereof, is a Perpendicular to the Line CD. 


IN. 4: 
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IX. An Obtuſe Angle is that 
which # greater than 4 
Right Angle. | 


So the Angle CBE is an Obtuſe Arn- 
gle, becaule it is greater than the y 4 
Right Anzle ABC; for it doth not on- 
ly contain that Rsght Angle, but the 
Angle A BE alfo, and therefore is 0b- C — - — I 
tnſe B 


XK. An Acute Angle « leſs than a Right Angle. 


So you may ſee the Angle EBD is an Acute Angle; for it is leſs than the Right Hee 
ABD, in which is contained the other Acute Angle ABE. 


XI. AFigure i that which is contained under one Term, or many. 


As the Figure A is con- | 
tained under one Limit KD 
_ or Term, which is the A | C 
® Cirexlar Line ;, alſo the 
Figures Band C are con- 
tained under four Right 


Lines: likewite the Fi- 


gure E is contained un- 
der three Right Lines , 
and the Figare F under EF, 
ve Right Lines. And lo 


of all other Fsgures. 


Xll. A Circle  « plain Figure contained under one Line, which # called the 
F Circumference ; wnto which af Lincs drayn from one Point within the 
Figure , and falling upon the Cir- 
cumference reef are equal one A 
to the other. 


As the Figure AECF is a Circle contained 
under the Crooked Line A E CD, which Line is 
called the Circumference. In the middle of this 
Fipwe is the Point B, from which Poine all Lines 
drawn to the Circumference arc l, as the 
Line:B A, BE, BD, BC; and this Point B is 
called the Center of the Czrcle. 


E 
D 


X11. The Diameter of « Circle © « Right Line drawn by the Center thereof, 
and ending at the Circumference, on either ſide, divides the Circle imo 
two equal Parts. 


So the Line ABC in the former Figure, is the Diameter thereof, becauſe it paſſeth 
from the Point A on the one ſide, and paſſeth by the Point B, which is the Center of 
the Circle, and divideth the Circle into two equal parts, namely, A E C being on one 
fide of the Diameter, equal to AFC onthe other. 


XIV. A Semicircle i « Figure contained under the Diameter, and that part of 
the Circymference cur off by the Diameter. a 
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As in the former Circle, the Figwe AFC is a Semicerele, becauſe it is contained 
by the Rigke Line ABC which is the Dizmeter, and by the crock-d Line AFC, 
being that part of the Circumfererice which is.cut off by the D:ameter : Alſo the 
part ABC is a ſemicircle. 


XV. A Segment of a Circle, a Figure contained under a Right Line, and 
4 part of the Circumſcrence, greater or leſs than a Semicircle. 


[> 
EE] So the Figure A BC, which conſiſteth of the 
part of the Circumference ABC, an! the Right 
Line AC, is a Segment of a Circle, greater than 
a Semicarcle, 
1 


Alſo the other Figure ACD, which is con- 
tained under the Right Line A C, and the part of 


A C the Circumference A D C, is a Segment of a Circle 
Rd leſs than a Semncerele. 
D 


XVI. Right-lined Figures are ſuch as are contained under Right Lines. 
XVII. Three-ſided Figures are ſuco 45 are contained under three Right Lines. 
X VIII. Four-fided Figures are ſuch as are contained under four Right Lines. 
XIX. Many-ſided Figures are ſuch 4s bave more Sides than four. 
XX. All Three ſided Figures are called Triangles : 

q As the Triangles A, B, and C. 


ASS 


XKXI, Of Four-ſided Figures, a fRnadrat or 
A Square 1s that whoſe Sides are equal, 
and its Angles right, as the Figure A. | 


7 


Angles , but unequal Sides, as the 


XKXIL A Long Square is that which hath right 
Figure B. 


XXII. A 
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XXII. A Rhombws is a Figure — having 
equal Sides, but not equal or right Angles, as 
the Figmre C. * 
e 


XXIV. A Rhomboides is a Figure whoſe oppoſite Sides 
are _ and whoſe oppo Angles are alſo D 
equal: but it hath neither equal Sides, nor ff 


right Angler, as the Figure D. 


XXV. All other Figures of Four Sides are called Tra- + 
petia's, as Land AM. 


XKXVI. Parallelor Equi-diftent Right Lines, are ſuch which |: 
deing in one and the ſame Superficies, and produ- A——} 
ced infinitely on both ſides, do neyer concur; as C —D 
the two Lines: AB, CD. | | 


XXVIL A'Solid is that which hath Length, Breadth and 
- Thickneſs, as a Cube (or Diez) as the Figarel: 
Or a Sphere or Globe, as the Figure K. The 

bounds of a Body are Superficies. 
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Geometrical T heorems. 


L A NY two Right Lines crofſing one another, make the vertical Angles equal. 
Enolid, 14. 1. ' 


II. if any Right Line fall upon two parallel Right Lines, it maketh the out#ard Angle 
of the one, equal to the inward Angle of the other ; and the two inward 
oppoſite Angles, on contrary ſides of the falling Line, allo equal, Excli4.29.1, 


III. If any Side of a Triangle b: produced, the outward Angle is equal to the two 
inward oppolite Angles, and all the three Angles of any Triangle are equal 
to two Right Angles.  Emnclid, 32. 1: 


Iv. In Kqui-angled Triangles all their Sides are profortioned, as well fuch as con- 
rain the equal Avgler, as alſo the ſubtendent Sides. © Exclid. 4. 6. 


V. If any four Quantities be proportional, the firſt multiplied into the fourth, pro- 
duceth a Qxaxtity equal to that which is made by multiplication of the ſe- 
cond into the thixd. Euclid. 16. 6. 


VI. In all Right-angled Triangles, the _— of the Side ſubtending the Right An- 
gle, is equal to both the Squares of the containing Sides. Exclid. 47. 1. 


VII. All Parallellogramy are double tothe Triangles thatare deſcribed upon their Ba- 
ſs, their Altirsdes being equal. Enxclid. 4121, 


VIII. All Triangles that have one and the ſame Baſe, and lie between two Parallel 
Liner, are equal one to the other. Euclid. 27. 1. 


— —_— 


| 


9 nb PROBLEM I. 
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Upon «Right Line giver, how to eref# another Right Line, which ſball 
be perpendicular to the Right Ling given.., . 1. n | 


ay A enbor big to gy oy £05 FI IG 
g ik Riobt given is A B n;which-frogm the Point BE it. is required 
to he Pro oaaa EH: pening,your Compaſs at Ns di- 
ſtance, place one Foot in the aſhgned Point E, and with the other make the two 
' Marks CandD, equidiſtant on each fide 
ſthe Point E ; then opening your Compaſ- 
FITH .f "1 apain''too any other con ient diſtance 
. + 2:/: :: (mote than" ue: former, -place one Foot 
1 + 113 Cy and: wich-the "other deſcribe the 
 heb'G G; atld (the Compaſſes remain- 
at the ſame diſtance) place one Foot in 
the Point D, and with the other deſcribe 
the Arch F F. Then from the Point where 
thoſe tMo Arches interſe& each other, 
which is at H, draw the Right Line H E, 
which ſhall be Perpendicular to the given 
B - Rebe Line A-By-which-was the thing re- 

D quired to be done, 


PROBL, 
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PROBL. IL 
How to erett a Perpendicular on the end of « Right Line gives. 


225 <Iforf apy Farr vo required to cre(t the Perpendicular A D. 
irft upon with your Compaſſes ed ro iſtanc 
five ſmall Diviſions, beginning at A, no- FOTages "Y , 41 
ted with 3, 2, 3, 4z5- Then take with 
your Cmpaſſes the diſtance from A to 4, 
and place one Foot in A, and with the o- 
ther deſcribe the Arche ©: Then take 
the diſtance from A'to 5,and placing one 
Foot of the Pagpols 3, with the other 
Foot deſcribe the Arch h h, cutting the 
former Arch in the Point D: . 
from D draw the Line D A, which ſhall 
be perpendicular to the given Line A B. 
This operation is grounded upon this 
Concluſion, viz. Theſe three Numbers 


3, 4,and 5, makes a Right-angled T7. 


le, which is very neceflary in many * 
Mechanical Operations, and eafie to be remembred. 


D—— 


ed 
s 


PROBL. NI. 
How, to tet fall a Perpendicular from any Point aſſined, upon 
4 given. 
9 Point giveit is C, from which Poine 
it is required to draw a = Line 
given 


which ſhall be perpendicular to 

abt Line A B. 

irft from the-given Point C, to the Line 

AB. draw a Lineat pleaſure, asCE, which 
divide into two equal parts in the Pgjar D. 
Then placing one Foot of the in 

the Pam D, with the diſtance D 
the Semicircle CF E, cutting the given Line 
AB in the Point F. Laſtly, from the Powe 
C draw the Rigbe Zane CF, it ſhall be a Per- 
pendicular to the given Line AB, which 4 
was required. 


PROBL IV. 


| How to make an Angle equal to an Angle gives. 
T Ec the Angle given be A C B, and let it be required to make another Avple equal 
thereyato. : 
Firtdraw the Line F F at pleaſure; A 

then upon the given Angle at I 
Compaſ] s opened ro any Convenien 
diſtance ) deſcribe the 4rcb AB; 
and alſo-upen the Poine F, the Com- 


s unaltered, deſcribe the Arch 18 
E; Then take the diſtance AB, 
and ſet the ſame from E to D; Laſtly IP | 
draw the Line DF, Soſhall the Angle DF E be equal to the given Angle ACB. 


E PROBL 
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PROBL. V. 


A Right Line being given, how to draw another Right Line which ſball Le 
; perallel to the former, at any d'ſtance required. 


. 


rallel thereunto, at the diſtance A C or D B. 
Firſt, Open your Compaſſes to the 
CO D diſtance AC or BD; then placing one 
—— —— — Footin A, with the other ribe 
; +. wp the ArchC ; alſo (at that diſtance) 
place one Foot in B, and with the o- - 
19 ther deſcribe the Arch D. Laftly, 
draw the Line CD, that it may wy 
— þ | — touch the Arche: C andD: So 
B the Line CD be parallel to the Line 
AB, and at thediſtance required. 


T= Line given is AB, unto which it is required to draw another Ripht Line pa- 


I NN — 


PRORL. VI” 


To divide a Right Line into any number of equal Parts. 


$0 A Bbe a Right Line given, and let it be required to divide the ſame intofive 
equal Parts. 


. | Firſt, From oneend of the given Li 
| AB draw the Line AC, makingan Am 
gle therewith at pleaſure. draw 


the Line BD, making the Angle ABD 
equal to the Angle CAB. en from 
the Points Aand B, ſet off upon theſc 
two Zines any number of equal Parts, 
being leſs by one than the Parts jnto 
which the Zine AB -is to be divided, 
which in this Example muſt be 4. Then 
draw {mall Lines from 1 to 4, from 2 to 3 
twice, and from z to4, which Lines crol- _ 
ſing the given Line A B ſhall divide it ' 

into five equal Parts, as was required. 


F 


PROB L: VII 


A Right Line being given, how to draw another Right Line parallel rhere- 
unto, which ſhall alſo peſs through « Point aſſigned. 


| BY- AB bea Lize given,and let it be required to draw another Line parallel there- 
unto, which ſhall paſs. through the given Pozn: C. ' 
Firft, Take with your Compaſſes the 
F. diſtance from A to C, and placing one 
..- Foot thereof at B, with the other de- 
> ſcribe the ArchDE; then take in your 
Compaſſes the whole Line A B, and place 


D* 


a.1 , one Foot in C, and with the other de- 

B fcribe the Arcb F G, croſſing the former 
Archin the Point H : Then if you draw 
the Line CH, it ſhall be parallel to A B, 
as was required, 


PROBL. 


I 


-v- 
_ —_—— 


LEY 
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PROB L, YIU. 

Heving any three Points given which axe not ſuruated in « Right Line 

how t6 finil the "Center of « Circle which ſpall paſs through rhoſe 

three Points. 


T*He three Points given are A, B, and C ; now it is required to find the Cemer of 
T a Crete whole C:ircamference (hall paſs through thole three Poanes, 

Firſt, Oper your Cempoſſes 10 arty di- | 
ſtance Frevcer than half the diſtance be- 
eween B and C ;; then place one Foot in 
the Point B, and with the other dEſcribe 
the Arch FG ; then the Compaſſes re- 
maining at the ſame diſtance, place one 
t oot in the Point C, and with the other 
rurn'd abour make the marks F and G 
in the formet Arch, and draw the Line 
FOG. 

In like manner open your Compaſſes at 2 
diſtancg_greater than half AC; place one 
Foot Point A, with the other de- 
ſcribe the Arch H K: then the Compaſſes 
remaining at the ſame diſtance , place one 
Foot in the Point C, and turning the other 
about, make the marks HK in the former 1.2. 
Arch. Laſtly, draw the Right Line HK, 
cutting the LizeF G in O, ſo ſhall O be the | 
the Center, upon which you may deſcribe a Circle at the diſtance of O A, and it ſhall 
paſs through the three given Poznes A BC, which was required. 


PROBL. IX 


How to  futts 4 Circle i « Triangle, chat ſhall only toath the three 
Staes. 


Et the Triangle be ABC; then divide 

; the Side of the Triangle AB in twoe- 
qual parts, asat E, and draw the Line CE; 
and likewiſe divide B C » and draw 
the Line AD, where they croſs one the 0- 
ther, asat O, that is the Center of the Cir- 
cle : Therefore put one Point of the Com. 
paſſes in the Center O, and extend the other 
until it touch either fide, and deſcribe the 
Circle C DE,which will only touch the Sides 
of the Triangle ABC. 
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PROBL. X. 
About a given Triangle to deſcribe. « Circle, 


— 14 


Et the Triangle be ABC. This is 

L only the eighth Problem in other 

- words, that is ; Through the three Poznrs 
ABC, to deſcribe a Circle, and is. pet- 
formed as you ſee in the Fignre_ _ 


PROBL. x. 


fy three Right Lines being given, ſo that' the two ſhorteſt together be 
Dad longer 5A the third, to make thereof a dad ay ff wes ; 


Et it be required to make a Triangle of theſe three Lines A, B, and C, the two 
ſhorteſt whereof, viz. A and B together, are longer than the third C. 


1 A Firſt draw. the Zine DE equal to the 
ah af  _yiven Line By then take with your Cow- 
—R *  paſrthe Line C, and ſetting one Foot in 
| E, with the other deſcribe the ArebFF: 
alfo take with your Compaſſes the given 
Line A, andplacing one Foot in D, with 
the other deſcribe the Arch G G, cutting 
the former «Archin the Poinz; R. Laſtly, 
-. from the Point K draw the-Lines RE 
and KD, which ſhall conſtitute the Tr1- 
angle KDE, whoſe Sides ſhall be equal 
to the three given Lines A, B, C. 
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PROBE. XI. 


Hevins a Right Line given, How to make” « Geometrical Square, 
whoſe Sides ſhall be equal to the Right Line given. 


He Line given isR I, and it is required 
to make a Geometrical Square whoſe | D 
Sides (hall be equal to the Line R I. 

Firſt draw the Line A B equal to the given 
Line R 1, then (by the ſecond Problem) up- 
on the Point B raiſe the Perpendicular B C, 
Ty iq Line B C equal to the given Line 
RI; then taking the 1aid RI in your Com- 
paſſes, place one Foot in C, with the other 26 
deſcribe an Arch at D; and the Compaſſes 
being at the ſame diſtance, ſet one Foot in A, 
and croſs the former Arch at D; then draw A 
the Lines D C and D A,which ſhall conclude 
the Geometrical Square AB CD, which was [2 T 
required, — 


QA 


PROBL. XII 
Two Right Lines being given, How to find a third which ſhall be pro- 


portronal unts them. 


Et the given Zine-be A and B; and it isrequired to find athird Line which ſhall 
L be proportional unto them. 

Firſt draw two Right Lines, making any Avgle at pleaſure, as the Lines LM and 
M N, making the Angle LMN : Then take the Line A in your Compaſſes, and ſet 
the length thercof fromMto E; alſo take the LineB, and ſet the length thereof 
fromM toF, and alſofrom Mto H: then draw the Right Line E H, and from the 
Point F draw the Line F G paralicl to EH: Soſhall M G be the third Proportional 
required : Arithmetically ſay, " ,2*g0 

Ar ME t6 MH: SowMF to MG 138. 
8 12 12 
12  $(o 
4+ (18 
SS 
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, PROBL. XV. 
Three Right Lines being given, To find a. fourth in proportion tothe, 
TY three Lines given are A,B, C, unto which it is required to find a fourth 


Proportional Line. + es 
This is to perform 


A. 24 ___ the Rule of Three. As 
We — «i IS im the laſt Problem, you 
C +1 , muſt draw two' Right 

Y —— = Lines, making any An#- 


Zle at pleaſure, as the 
R Agee EFG ; then take 
the Line A in your 
Compaſs, and ſer it from 
F to I; then take the 
Line B in your Com- 
paſer, and ſet that from 
to K, drawing the 
\ Line I K, then take the 
F —(; fFfhird given Line in yout 
| K L Compaſſes, and ſet that 
- . ,, , from FteH, and from 
the Point H draw the Line HL, parallel to IK : So ſhall the Line F L be the fourth 
Proportional required. EL 
Vete, That theſe Zines are taken off a Scale, that is divided into 20 parts to an 
Inch : To do it Arithmetically, ſay, | 
As FI 410 FK: Ses FH ro FL. 
| | 24 28 36 42 
28 
24 238 
x29 (42 72 
"oP 1008 


Here note, That in performance of the laſt Problem, the firſt and thicd Terms, 
namely the Lines A and C, are ſet upon one and the ſame Line, as here upon the 
Line F E, and the ſecond Line B upon the other Line FG, upon which Line alfo 
the fourth Proportional will be found. 


— — 


PROBL. XV. 


How to work the Rule of Proportion by « Scale of equal Parts, and ſuch 
other Concluſions as «re »ſnally wrought in Lines or Numbers. 


He Scale of equal Parts will' perform ſuch Concluſions as are uſually wrought in 
T in Lines or Numbers, as in Mr. Gunter's 10 Prob. 2 Chap. Setter, may be ſeen, 
and in others that have writ in the ſame kind. This way following Mr. Same Fefter 
* hathdireRted to in Chep. 1. of his Poſthuma Foſters. | 


An Example in Nombers. 
At 16 to 5: So is B to @ Fourth. 


F Here becauſe the ſecond Term is leſs than the firſt, upon the Live AB, Ihe AG 
the firſt Term 16, and the ſecond Term AD 7, both taken out of the Scale of equal 
ES: thence als thy tiny Finger DP DEng tons , WH 3% wpen 2 Crane © 


'S | A Cx 
. a. i 
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1 deſcribe the Arch E F, and from A draw the Line AE, which may only touch the 
lame Arch; then from D, I take DG, the leaſt diſtance fromthe Line AE, and the 
ſime meaſured in the {ame Scale of equal Parts gives 34, the fourth Term required. 
But it the {ſecond Term ſhall be greater than the firſt, then the form of working 
mult be changed, as in the following Example. : | 


EXAMPLE. 
As 5 to 16: So 21 to 4 Fourth, 


Upon the Line AB | ſetthe ſecond Term 16, which is here ſuppoſed to be AD; 
then with the firſt Term 7 upon the Center D, 1 deſcribe the Arch G H, and draw 
the Line A G that may juſt touch it: Again, having taken 21 out of the ſame Scale, 
| fer one Foot of - that Extent upon the Line A B, removing it until that the other 
Foot being turned about, will juſtly touch the Line AG before-drawn; and where it 


reſteth, | make the Poine C; then meaſuring A Cupon your Scale, you ſhall find it 
48 Parts, which is the fourth Number required. 


TT MS - 


AS Ak 
LI 


[ have beet the more large upon this,becanſe in the following Treatiſe I ſhall quote 
ſome other places in Poſtbuma Foſteri: and the Solution of Proportions muſt be refers 
red thither, the form of their Operations being the ſame with this, 


| PROBL. XVI. _. 
To divide « Right Line given, into two parts, which ſhall have ſuch pro- 


portion one 10 the other as two given Right 


Line givenis AE, and it is required to divide the ſame into two parts, 
aw ſuch proportion one to the other, as the Line C hath to the 


Geometrical Problems, | Book L 


, Let the Line A E contain 40 © Perches or Foot, and let the Line C 
be No an the 23ne Dy6 Perches; and ler it be required todivide the Line A E into 
two "Fit, had oe Leer Cond proportion one to the other, as the Line C is to the Line D, 

ne 20 and their Sum is 50: Then ſay by the 


Hugs, 8 , the whole Line AE; What ſhall 30 the great 
A. give? Mult ply nd divide, and you ſhall have in the Quotient 24 for 


the greater part of the La AE; which being taken from4o, there remains 16 for 
the other part A G: For, 


Ar ABwtr AE: Sow BE o EG. 
5O 4© 30 24 
40 
2g OO 
xzHg (24 
$59 


PROBL. XVI. 


How to divide « Triangle into two parts, according t0 any "proportion 


ned, by « Line drawn "rn any Angle thereof ; and to lay the 
er part unto any Side affigned. 


Er J BC be a Triangle given, andler it be op nam todivide the ſame by a Ling 
drawn from the Angle A, into two parts, the one bearing proportion to the 


_ , _ the Lixe F to the Line G; and that the leſſer part may be towards the 
Side A 


F 


By the laſt Problem divide the Baſe of t ag gle B Cin the PointD, ih pro- 


portion as the Line Fisto the Line G (the being ſet fiow BroD,) and 


draw the Live AD, which ſhall divide Ce Tries ABC in propattion as F 16 G, 
| As the LineF, « to the Line G: 


*® 
So is the Triangle ADC, to the Triangle ABD. 


YI PTY 
hk. * 4.4.4 _ 


T4 OBL. XVvIIL 
ing known, To perform The foregoing Pro» 


of the T lBCbes 5, and: tee the Proportion into which 
4 TXT dhe Fieſt add the two proportional 
| 2 and 4, which makes 6; then ſay by the Ralc of tion, If 6, 
the Sum of the the Proportional Terms, give 45 (the whole Baſe BC,) What ſhall 4the 


greater 


— 
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greater T erm given? Multipl and divide, and the Quotient will give you 30, for 
the greater Segment of the Baſe DC, which being dedued from the whole Baſe 4 53 
there will remain 15 for the leſſer Segment BD. 


As 6 u to 45: Sos 4 to 30. 
2g 4 


x8@ (30 m_— 
65 180 


PROBL. XIX. 


How to divide a Triangle whoſe Area or Content « known into two 
Parts, by a Line drawn from an Angle aſſigned, according to any 
Proportion required. 


Et the Triangle ABC contain 9 Acres, and let it be required to divide the ſame 

into two Parts, by a Line drawa om the Loh &, the ane to contain x5 Acres, 

and the other 4 Acre: Firſt, meaſure the whole length of the Baſe, which ſuppoſe 

45 z Then fay, If g Acres the quantity of the whole Triangle,give 45 the whole Baſe 

What of the Baſe ſhall 4 Acres give? Multipl divide, - Quotient will 

be 20 for the leffer Segment of the Baſe BD; then draw the Line A D, which ſhall 
divide the Triewyle ABC according to the proportion required. 
If 9 Acres give 45, What ſhall 4 Acres give? 


Anſwer 20 
77 ; 
x8@(20 —_—_ 
9s 130 
PROBL X. 


Haw to divide « Triangle given into two parts, according to any Pro- 
portion affigned, by « Line drawn from « Point —E — the 
Sides thereof , and r0 lay the greater or leſſer towards any Angle 
aſſigned. 

he Triengle given 
Mt ata rw 2 
Pe q—_ 
M to draw 2 Line that A MA | ww 


——_— ? 


Firſt, from the limited 
Point Mdraw a Line to 


the ; 
I 


in proportion as OtoN 
which Point of -Dizi. 
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PROBL. XXL 
To pirform the foregoing Problem Arithmeticalh, 


T is required to divide the Triangle ABC, from the Point M, into two parts in 
I propuition as 5 to2, « 

Furſt, divide the Baſe BC according to the given Proportion; then becauſe the 
Icſſer Part is to be laid towards B, mealure the diſtance from M to B, which ſuppoſe 
32: Then ſay by the Rule of Proportion, If MB 32, giveF B 16, what ſhall AB 
23 give ? Multiply and divide, the Quotient will be B D 14; then from D draw the 
Line D M, which ſhall divide the Triangle according to the required Proportion. 


DO —— 


PROBL. XXIL 


How to divide a Triangle, whoſe Area or Content « known, into two 
Parts, by « Line drawn from a Point limited, in any Side thereof, 
according to any number of Acres, Roods, and Perches. 


N the foregoing Triangle ABC, whoſe Area or Content is 5 Acres 1 Rood, let the 

limited Point be Mio the Baſe thereof ; and let it be required from the Poine M 

to draw a Line, which ſhall divide the Triangle into two parts between Fobnſon and 

Powell, ſo as Fohnſon may have 3 Acres 3 Roods thereof, and Powell may have 1 Acre 
and 2 Roods thereof. | 

Reduce the quantities aſſigned to each of them into Perches, ſo Folmſon hath 600, 

and Powell 240 Percher;, then youare only to perform the foregoing Problem, that is, 


todivide a given Triangle from a Point aſſigned in one of the Sides, into two Parts in 
proportion to each other, as 600 to 240, Or as F to 2. 


I60 160 
80 3 


240 | 480 
120 


600 


= OY WR IE »A 
: EH. « : 


mt ad. 


PROBL. XXIIL 


From a Line given, to cut off any Parts required. 
TE Line given is A B, 
from which it is re- 
quired to cut off > Parts. 
Firſt, draw the Zine A 
C, making any Ange, as 
C AB; then from A ſetoff 
7 equal Parts, a8 1, 2, 3 4» 
$,6,75 and from - draw 
the Line 5B. Now becauſe 
+ isto be cut off from the A- wy 
Line A B, therefore from 7 D Z —Þ 
the Point 2 draw the Line - 
3 D, parallel to 7 B, cutting the Line ABinD, ſo ſhall AD bethe + of the Law 
A'By and DB ſhall be $ of the ſame Line. 
RN” A A7ito AB: Sew A3to AD. 


PROBE 
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PROBL. XXIV. 
To find 4 Mean Proportional between two Lines gives. 


N the following Figure, let the two Lines given be A and B, between which it is 

required to find a Mean Propertional. Let the two Lines A ond Bbe joyned to- 

gether in the Point E, making one Right Line as CD, which is divided into two 

equal Parts in the Point G;, upon which Poizt G, with the diſtance GC or G D, 

deſcribe the Semicircle CF D; then from the Point E raiſe the Perpendicular E F : So 

ſhall the Line E F be a Mean 7 B.A between the two given Lines A and B. For, 
As: ED wroEF:; SoEF ro CF. 

9 12 12 16 


PRUML AXXY. 


How to find two Lines, which together ſhall be equal in Power to any Litie 
given: And in Power the one to the gther, according to any Propor- 
tion aſſigned. 
N this Figare, let 
[| it be required to Eg 2g 
find two Lsnes equal | ; - YE af. 
in Power to A C, and 


in Power to cach 0- 
ther, as A to B. F' 
Firſt, divide the 
Line CD in the Point 
E, in proportion as 
A to B,(by Prob.16.) 4 nl ©* 
then divide the _ oO 
D into two equa a n 
Parts in the PoineG, C7 1 um —_—_—_ 
and on G, at the di- 25 & H 9 ) 
ſtance GDor GC, 
deſcribe the Semicircle CF D, and upon the Point E raiſe the Perpendicular EF, cut- 
ting the Semcrrelein F, Laſtly, draw the Lines CF and DF, which together in 
Power will be equal to the Power of the given Line CD; and yet in Power one to 
the other, as Ato B. | 


WY _ 


PROD L-AXVE 
How to divide 4 Triangle according to any Proportion given, by a Line 
| drawn parallel to one of the Sides os. 


T He following Triangle ABC is given, and it is required todividethe ſame into 
two Parts, by a Line drainn parallel to the Side A C, which ſhall be in pro- 
portion one co the other, as the-Line I is to the Line K. | 

Firft (by Probl. 16.) divide the Line BCin E, inproportion asI to Kz (by 
Probl. 24.) find a mean Proportional between BE and BC, which let be BF, Yrom 
which Point F draw the Lint F H, parallel to AC, which Line ſhall divide the Trs- 
«gle into two parts, viz. the Trapezia AHF Cagnd the Triangle HE B, which are 
in proportion one to tlie other, as the Zine I ist Line K. 


Fc I I 


PROBL. XXVIL 
+ To perform the foregoing Problem Arithmetically. 


Et the Trieegl be ABC, and let it be required to divide theſame into two 
ich ſhall be in proportion one a Rs as4t0s, by a —_ 
A - 7 


4 parts, wh | 
parallel to one of the Sides. 


_— — — — 
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Firſt, let the Baſe BC, containing 54, be divided according tothe proportion 
given ; ſo ſhall the leſſer Segment B E contain 24, and the greater EC 30; Then 
find out a mean Pro- 
portional between BE 
24, and the whole Baſe 
BCg4, by multiplying 
54 by 24, whole Pro- 
dud will be 2296; 
the Square Root there- 
of is 36, the mean Pro- 
portional ſought,which 
is BF. Then from the 
Point F, draw the Line 
FH parallel to AC, 
which ſhall divide the 
Triaxgle, as was requi- 
red. 


P ROB L. XXVIIL 


To divide a Triangle of any known Quantity into two Parts, by a Line 
parallel to one of the Sides, according to any Number of Acres, 
Roods, ard Perches. 


=z Triangle given is A BC, whoſe Quantity is 8 Acres, © Roods, and 16 Perches.; 
and it is deſired to divide the ſame by a Line drawn up parallel to the Szde A C 
into as parts, viz. 4 Acres, 2 Roods, © Perches ;, and 3 Acres, 2 Roods, and 16 
Perches. Fa 

Firſt, reduce both _ ito Perches and they will be 720, and 576; then 
reduce both theſe Numbers by abbreviation into the leaſt proportional Terms, viz, 
Sand 4 ; and according to that proportion, divide the Tria#gle A B C, by the pre- 
ceding Problem. . 


_— = ... _ 4 x | 


a Monas f 'PROBL XXIX. | 
| How to divide a Line in Power according to any Proportios given. 


N this Figure, let it be required to divide the Zines GD in Power as A to B. 
Firſt, divide the Line G D-jn- the Point E, in proportion as AtoB: Then 
PR divide the. Line CD io-.two 

fi. & v8 0255, EOVRgont He equal Parts in the Point G, 
a DE, Hg Ay 021 \8 and upon G Av# Cerrer, at! 


-be;,cqual to.F Dy: and dravy 
_the Line DH. Laſtly, draw 
"the LineFK parallel[to DH: 
Then ſhall the Line CD be 
); divieed in K\ fo that the 
D- Square of CK ſhall bet t 
War 


TT YE ER 9, | ShurcoKDijs EC 
WED were) & VL 4b TID ONT G7 STC 12 "i B16 K Yo bl 


oY : us »” 3: the diſtance GD, deſeri 
Ba 2d {ell ffoir ah 01 Wd & the Semicirc{e CE D, and! 
"Fa \ itz 2. E.raile the Perpendicular 
'G ) &i L 2k £0197 Whi 2 .EF, cutting the | Sefticire 
Fs». tid an iS no -3- 10 F :, Then draw-the Zante 
P22 obivibg 11 2: CF.and DF, and. produce 
536 Hidittyr 1's <T the Zune CF to H, til. FM 


Ci 
4 

- 
\ 


bv 
q 
> 
: 
J 
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FRUOBL.. EE 
To dimixiſh a Plot given according to any Proportion required. 


Et ABCDE be a Plot 
given, to be diminiſhed 


in Power as L to K. K 
Divide one of the Sides, je "I ORR 
as AB in Power as LtoK, L—_ 


in the Point F, then from the 
Angle A draw Lines to the 
Ports C and D. That done, 
by F draw a Parallel to B C, 
cutting ACin G, as F G: a- 
gain, from G draw a Parallel 
to DC, (cutting AD inH. 
Laſtly , from H draw a Pa- 
ralelto DE, cutting AE in 
I : So ſhall the Plot AFGHI 
be like ABCDE, and in pro- 
portion to it , as the LineL _ 
to the Zine K, which was re- 
quired. . | 


y CO F + I IE 4 4. m 4 a hs 


PROBL. XXXLT, | 
How to make a Triangle which ſhall contain any Number of Acres, 


Roods, and Perches, and whoſe Bale ſhall be equal to any ( poffible ) 
Number give. 


Et it be required to make a Triangle which ſhall contain 6 Acres, 2 Roods, 25 Per- 
L ches, whole Baſe ſhall contain 50 Perches. You muſt firſt reduce your 6 Acres, 
2 Roods, and 25 Perches, into Perches, which makes 1 065. 

- — Now -to make 2-Treangle 

A TD that ſhall contain 1065 Pey- 
TEIN ——_— ches, and whole Baſe ſhall be 

5O Perches, do thus ; double 
the number of Perches given, 
namely 1065, and they make 

- 2130; then becauſe the Baſe 
of the Triangle muſt contain 

'" 5o Petebes, divide 2130 by 
go, the yon will be 42+ 
which will be the length of 
the Perpendicular of the Tri- 
angle. This done, from any 
Scale of equal Parts, lay down 

| the Line BC equal to 50 Per- 
+4 - - ches3-then upon G ratſe-the 

Perpendicular G E , equal to 
C 425 Perches, and draw the 

Line AD parallel to BC; 
then from :ny Pointin the Line AD, as from C, draw the Line BC, and GC, in- 
cluding thc Triavgle BG C, which ſhall contain 6 Acres, 2 Roods, 25 Perches which 
was required, 


PROBL. 
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PROBL. XXXILI. 


How to reduce a Trapezia into 4 Triangle, by a Line drawn from any 
Angle thereof. 


He Trapeziagivenis ABCD, and it is required to reduce the lame into a 
Triargle from the Angle at B. 
: Firſt, extend the Line 
D C, and draw the Dis- 
gonal B C; then from the 
Point A draw the Line 
AF, parallelto C B, ex- 
tending it till it cut the 
Side 1) C in the Point FE. 
Laftly , from the Poine B 
draw the Line BF, confti- 
tuting the Triangle FBD, 
D hich ſhall be equal tothe 
Trapezia ABCD. 


And fo I have concluded what I did intend of Geometrical Problems : neither had 
| gone ſo far, in regard Mr. William Leybourn hath mgeniouſly and very fully ſhown 
them in his Firſt Book of his Compleat Surveyor ,, but no Book (as I remember ) 
now Extant of Navigation, hath the foregoing Problems ſo large : Beſides, I ſhall 
dire the Mariner to Survey any Plantation or Parcel of Land very eafily, by his 


Sea-Compaſs.. 


The' End of the Firſt Book. 
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i 
Fs the Waters deep, do ſee 
ed's Wonders, there, and what IF be. 
contemplate on the St 
Works that be bath faw'd | fo 
the Worlds Diviſion, and that 
ſhall ſhew you in thus Second Part. 


vOOE 7 
Daly 


ot 
gi 


is F-harurer the ———_— Making, and 
Inſtruments belonging to 

Retr, an which are thee Scar yo. 
Gord, ao” ne), Longitnde, Natural Sines, 

ire Dialing Scales, viz... The Don: 

ination of te conn and two Scales for 


Hat 


end; at 
St ofoixHour | Scaleof 1 
Hemr-Lines, upon any r inclining, or 
called the greater rf bore; On the other fide are 
T angents , oy Hon fon A Meridian Line, 
ProjeRion z And Tables for the making of ke Side Linvef 
Reduition; Alſo a uſcful Travis Scale, with a Table for to make it, AG 
Rhomb: for Points, Halves, and Quarters. Alſo the making of the — 


A Deſcription of the Fundamental Book IL. 


<> ——— 
t_ 
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and ſo ordered, that by the help of an Index, and Lines thereon, it ſhall anſwer ma- 
ny uſeful Queſtions jn» Aſtronomy and Navigation. Alſo the making the plain Seu- 
Chard, and the trut Sea-Chard, and particular Chard: for any Place ; with the moft 
uſeful and nec Semicircle, that will protra&t any Courſe upon any Chard, with- 
out drayvis ings to fall the Chard ;that ſo, by help of this Infrumex:, the Chard 
may ſe ts ſally Voyages. Alſo the Making and Uſe of a Compleat Inſlrawent, 
of! the evof a Notinrnal, with z 1 of the moſt noted Fixed Stars ;, which ſhew- 
eth the Hour of the _— that any Srar cometh to the Meridian, with his Declina- 
tion N. or S. Alſoa Table of the Declination, Right Aſcention, Latitude, and Lon- 
gitude from Tycho's T ables,reftified for the year 1671. On the other ſide a Nofturnal fo 
ordered, that itſhall give you the Hour of the Night by the North Star and brighteſt 
Guard, . and his bearing from the Pole, whereby you may take the Declination; and 
it likewiſe ſheweth the Suns place in the Eclprick every day in the year ; likewiſe the 
Makingand the Uſe of Creſs fo, Bachſof, and Quad an Likewiſe a Kalender 
ſhewing the Prime, Epatt, inical Letter, with a Table of the Suns Declina- 
tion, and the uſe thereof. 
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A Deſcription of | 
INSTRUMENTS. 


I I 


CHAP. I.: 


Of Inſtruments i general. 


of it ſelf; and in thiyplace it is hot ſoneceſl; 
therefore the Deſcription df unneceſſary 1 y 
begin with the Deſcription of thoſe which are the Croatian FounUarion of all the 
Sea, which are chiefly theſe ; 
nical Quadrant, the Plain Sea 


The 
hed, and the Trae Sea-Chard, the particular Ch 
| Staff, Back-Staf and | 57 wy 
reicular Prſf> ment ; ſo 1 
iplicity, fince theſe afore- 


the thaking 


could with that 


ewn inſirienents, 
_— x wkindy 
' Barabe ihfcriptionoftheChards, Sipnr, Tangents, and Sacares, the Serudixwerer AB 
muſt be divided into 100, 1000, 106089, or 100000 equal parts ; ang then by the 
F. 8 Table 


Crar.r. Diagram of Scales and Tables, 41 


Table of Natwral Sinesr, Tangents, Secants, Chords, and Points, which I have fitted 
en purpole for this Work. Lines axe eaſily divided, as is ſhewn hereafter. 


— 


_ 
o 


I 


pr Tangent Line 


Here followeth a Table of Chords to every Degree of the Quadrant, He that de3 
fires it larger, may make it to the Parts of a Degree. The Chord is the Natural Sine 
of half the Arch doubled. 

For Example, If you double the Natard Line of 6. 15.25. 30 Deg. you ſhall 
produce the Chord: of 12. 30. 50. 60 Degrees; thus 1045 in the Sine of 6 Degrees, 
being doubled, the Sum will be 2090 the Chord of 12 Degrees; and ſo of the ret, 
as in the Table following, 


The Table of Chords. 


42 ADPeſcriptun of the Fundamental, &C. Book II. 


|... This Cone; Proportion the Radius of. a Circle to what extent you pleale ; make 
A B:gqual thereto, which muſt be: civided into two equal Parts, as betore Gireſted, 
and by this Table, the Chord of atiy Arch proportionable to this Radira may Tpeedily 
be obtain®)., As for Example, Let there be required the Chord of Thirty Degrees, 
the Numker in the Table is 510; or in proportion to this Scale of 1co equal Parts it 
is 52 almoſt ; I take therefore 52 trom the Scale of equal Parts, and ſet th:m from 
B ro 3» Deg. upon the Line of Chords. Thus may you find the Chord of any other 
Arch agreeable to this Radizs, Orit your Radiws be oi a greater or leſſer extent, 
you muſt make A B equal thereunto. Only remember , That if the Chord of the 
Al rch deſired excecd 60 Deg. youmult continue the Line A B in the diviſion of ſuch 
Parts, as necd ſhal} require. 
In this manner is made the Line,of Chords in this D:4gram anſwerable to that Radine. 
And in this manner you may find the C hord of the Points, halfs, and quarters, and 
the Sines, Tangents, and Secants of any Arch proportionable to any. Radixs, by help 
of thele Table; following; as by Example may more plainly appear. 


ATable for the Angles which every Rhomb maketh,with the Meri. 
dian, and the Chords of every Quarter Point of the Compal. 


North. | South. |deg. mi. ſec. Chor. South, North, 


2 45 43] 49 
5 37 3Y 99 
8 26 15] 147 
1 15 oo 195.b WW. N.bW.] 1 


3-1 | 25 15 45] 427 | 
25 7 30 4% ! 
zo 56 ny 533] -» 4 
WOE OOO -- 45. oc| 580fS. W.b.S.N.W.bN] 3 
: Þ ted j6 33 4y| 627 | 2 #4 Sons 
KM x | 39 22 30] 673 


X Eaſt. Eaſt. Jgo co oc[1414|Welt. Weſt. 8 | : 


Let there be required the Chcrd of the fiſt Point on the Scale, 11*Deg, 15, in 
this T able. 


Cnae:1. The Tables for the making the, &&C. 43 


The Numbers anſwering to 11 Deg, is Mi. is195 ; I take therefore with my 


Compaſſes 19; (or reckon 1o many on the Scale of Equal parts, which is joyned with 
2 Line intended to be made and fo with a Square for that purpoſe, as ſhall be ſhew- 
ed) mark from F towards 8 the firſt Pozne 1 1 Deg. 15, the Radins of the Circle being 


AB; and ſo of the reſt. 


Of the Line of Longitude. 


He Line of Longitude is divided by help 

of this Table, the ule of which is very 
eafic ; for in the firſt, third, and'fifth Columns 
are the Minutes of Longitude, on the Line of 
_ po# and in the ſecond, fourth, and 
fixth the Chord: in Degrees and Minutes, a- 
gainſt which the Minutes of Longitude are to 
be divided : Therefore having divided a Line 
of Chords to 90, you may divide the Line of 
Longurude thereby. 

Exemp. 1. Minute of Longitude is againſt 
89 d. 02 d. on the Chords, 2 Minutes againſt 
$84.6 m. 3 Minutes againſt 87 d. 8 w. and fo 
of the reſt. 

The uſe of this Scale is to find how mary 
Minmes of the Equinoitial, make a Degree of 
Lengitnde in any Parallel of Latitude. 

Examp. In the Latitude of 40 Degrees, how 
many Minutes (of Afiles) make 1 Degree of 
itnde ? Extend your Compaſſes 0n the Line 
of Chords from the beginning of the Degrees 
to 40 Deg. that extent ſhall reach from 60 
Afin. on the Line of Longitude, to 46 Min. 
and ſo many | Minutes make a Degree of Lon- 
girude in that Latiende. 


A Table to divide the Line 
of Longitudes. 


Chords 


Mme 


I I NE ©, 


Sine is a 
Rioht Line, 


_ 


3” ll Table of Natural Sines to the Radius of 1000. 


falling the 
end of an Arch 
ndicutar 

to the Drameter, 
which is drawn. 
to the other end 
of the Arch , {o. 
CDis a Sire of | 
60 Degrees, By 
this Table of | 
Natural Sits, \ | 
toevery Degree 
of the }, he jane 
which I have 
fitted for this 
purpoſe, whoſe 


De\Sines.| De Sines | 


276 
292 


© Ow Gu > ww HM - 
CY 
O 
wa 


_———— 


is 1090 
ou ſhall find "bs, 
Fe Sine of 


G 2 


60 deg-' to be 866. 1 take therefore with my Compaſſes 86 froin my Scale 
of Equal Parts, and ſetthem from A towards 8 in the Line of Sine: for 60 Degrees, 


where 


44 Chords, Rhombs, Longitudes, ©. | Book 11. 


T ANGEKNT Ss. 


| A Table of Natural 1 angents 'o every Degice of | 

| the QuaCrant. 

\DeſTarg| |DeſTang| |De Tang | |Ve|Tangy jDe Tengen? 
| 15; bg 344] [37] 754þ[5$[1428} 73] 3274 
2] 35. 20] 364] [33] 7811 [5651483] 174] 3487 
3] $2, 28] 334] [39] Bic] [57]'540] 175] 3732 
4| 70; [22] 404 40 839] [38] 160c| {96 4011 
5 87| 23 424| [41] 369] [5911664 [77 4331 
6] Io5} 241] 445 42 900] 16511732 78 4705 
7] 123 p 466] '\43] 933] [Þ1]1504||79| 5145 
$| 141} j26] 458 44 966] 16211831] }50 5671 
o| 158] 27] 519] [45/1000] [53]1963]|81] 6314 
io] 196] [238] 532] [46|1036] 164|2050]} [32 7115]- 

1 11} 194] [29] 54 47 1072] 16512145 83 8144 

12] 213] [30] 577] 48]1110] (66122461184; 9514 
13] 231] {31] 601] [49|115<] 15712306 85 1143cC 
14] 249| [32] 625] |50|1192] 168]247 5] [86] 14303 
15] 268] [23] 649] |51[1285] |69[2605| |87] 19051 
16] 287] [34| 675] [524 289] [70]2747] [88] 28636 
7] 306] [35] 700] [5311327] [71 250g 89] 57290 
18 2251 26! 7271 \5411371 [72 3078] lgolInfinze. 


A Table of Secants to every Degree of the Quadrant. 


- > 


Sec. Sec. = Secants. 
1252 1743] [73] 3420 
1269 1788] [74] 3628 
1287 1836] 75] 3864 
1305 1889] [16] 4133 
1325] 591942] [77] 4445 
1346 20Go| [78] 48i0 
1367], 2063] [79] $241 
139c], 2130] j3c| 5759 
1414] 1632203] [31] 6392| 
1439] 412281 82] 7185 
1466], |65]2366| |83] 8205 
1494], [66]2458] 134] 9967 
1524] 16712559] $5] 2.1474 
1556 2669] [86] 14335 | 
1389] [69]2790] [37] 19197 
1624] [7012924] [88] 28654 
1662 3071] 189] 57299] 
1701] 3236 ] Infinite. 


TT _—_— — — — 


A towards G for the Secant of 3 
| oa 


© —_—  —————_ 


——— — <— — —  - 


o Degrees, as you may find 


Shere the Riding of the Circle is AB, and the Number in the Table antwering 30 
Degrees is $055, take therefore with your Compaſſes 50 equal Parts of A B, and lay 
it from A upen the Line of Sines for 30; and ſo of thereſt. 


Tangent is a Right 

Line touching the 
Circle, and is limited 
by the Secant; as BG 
in the Diagram, which 
is the Tangent, of the 
Arch B C 60 Degrees ; 
and in the Table of T an- 
gents you ſhall find it to 
be 1732 equal Parts ; 
therefore take with 
your Compaſſes 173 Parts, 
and that will reach from 
BroG, the Tangent of 
60 Degree: in the Scale, 
and the Tangent 30 De-! 
grees is 577 Parts; 
therefore take 57 Parts, 
it will reach from B 
to the length of 30 De- 
prees ; and ſo of the 
reſt, 


Secant is 4 Line 
drawn from the 
Center of the Grcle, 
until it meet With the 
Tangent Lize;, as AG 
in the faregoing Dia- 
gram cuts the Tangent 
of the ArchBC 60 
Degrees in G: fo the 
Secant of 60 Degrees, 
in this Table of Se- 
cants is. found 2000 
equal Parts ; therefor 
e off :200, it ſha 

reach -from A to. G 
for the Secant of 60 
Degrees , and the Se- 
capt of 30 Deprees-in 
this Table. is found to 
be 1154 ; therefore 


| a» with your Com- 

paſſes 115 equal Parts, 
and it Qall reac from 
by the cale in the Dia- | 


Verſed 


2 
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Verſed STINES. 


Verſed Sine is found by ſubtrafting the Sine Complement out of the Radius. 

Example. For to know the Verſed Sine of 60 Degrees, you muſt ſubtradt the 
Sine of 30 Degrees, viz. 500 out of the Radiua 1000, or Sine of go, A B, theremain 
will be D 8 500, for the Yerfed Sine of the Arch BC 60 Degrees, In like manner 
the Yerſed Sime of 30 Degrees is 134 3 and fo work inlike manner for any other De- 
gree. 


CHAP:-IÞ. 


A Deſcription of what Inftruments of Braſs, Steel, Iron, aud Wood, 


you muſt be provided with before you can make Inſtraments for Mathe- 
matical Uſes. 


Bf we explain the other part of the Diagram it will be neceſſary for to give 

a Deſcription of what [nſ&ruwents in Braſs, Steel, Iron, or Wood, you muſt have 
by you in readineſs, before you can make a Mathematical Inſtrament : That Men that 
are ingenious may be provided in ſome meaſure with ſuch, before they go to Sea, to 
ſpend their ſpare time on this Praftice. In brief, they are theſe. 

Firſt, For Inſtrumenes of Wood, you muſt be provided with ſeveral Scales of E- $cates of 
qual Parts, of different lengths, according to the Radius of thoſe Lines you intend equal pwts. 
todivide. You muſt be 
fitted with ſome pieces 
of Box, dry, clean from 
Knots, ſtraight, and 
ſmooth planed, or other 
Wood, on which you 
may make what Scale 
9: pleaſe. You muſt 

ve by you a Square 
of Braſs and Woed,ſfuch 
as you may {ee in this > 
Figure , with : gote of LL pay 4. 
Cramps made of Iron, D 
with Screws to faſten the 
Scale of Equal Parts, 
to the Scale to be made, 
foas they may not ſlip. 
Or for ſmall Scales, you 
wdy-faften the Scale of . ; 
= Parts, and the Scale to be made by it, on a piece of Deal Board, with the Heads $.,7., 

Scnper Nails, ſo as they may not ſtir z but for greater Inſtruments, Croſi-ftaves, and faftencd = 
Ganging-rods, you muſt divide them as in this Figure. You muſt have a Jae made Tb -—k 
of Braſs, with a good Steel Pin, for the drawitig of ſtraight Lines on your Scale, for MR 
the diviſion of the Columns for Graduation. .You muſt have two or three Sorts and _,,, - 
Sets of Steel Letteys aind Figures and Figures, for Ornament, with'a neat Hammer to Gaye. 
uſe with them: And the Figures, Letters, and Ornament-Figures, ſet in an Alphabet- 5.x. 6G 
Box, with written Letters and Figures before them, for the ready finding of them ; ,.,, ,, 
with Charatters of the Signs, Planets, and Stars. Figures. 


The 


Scales of 
Box or &- 
ther Wood. 


2 Squares. 


2 Cramps. 
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Gauging 
Inffru- 
ments. 
Braſs Com- 
paſſes, 10- 
gether with 
an Arch 
and four 
Points, to 
rtabe in 
and out. 
The uſe. 
A pair of 
Droiders. 


Beam- 
Compa/7es. 
_ 
Vice. 
Files. 

To ſe: off 
the Inftru- 
ment, 


+\k4 


»> # 
\ 
ex 1 


"o 


L 


KY ' 4 
IO 


The Inſtrument that you divide with, the Edge muſt be very thin and ſharp, and 
you may have ſeveral of them; or the end of a Pen-knife may do for a ſhift. You 
muſt have a Braſs pair of Compaſſes to go with an Arch and Screws, to faſten at 
any diſtance, and four Steel Points to take in and out; two long Points tor to 
reach a great diſtance, and two other ſhort Points; one is to be made round for 
a Center-Point , that it not go too far into the Wood; ayd the other pointed 
like a Dutch Knife, and the Shoulder fitted ſquare to be faftned, and taken in 
and out at pleaſure, The Uſe of theſe Points is to draw Circles on round 1 
ments, as Notturnals, and the like. You may have two pair of Dividers, the leaſt 
three Inches and a half, and the biggeſt ſeven Iaches and a half long. I hold them 
beft that are made with a Bow at the Head, and to be ſet together by a Screw in 
the midſt, Be ſure th be madeof good Steel. Theſe are to divide equal Parts, 
or any other equal Diviftion. You muft have for great Inſtruments, as Bows, Que 
arants, and the like, a pair of Beam-Compaſſes, for to ſweep the Arches of them. 
You ſhould have a Hand-Vice, ſo made as toicrew into the" edge of a Board for your 
uſe, and to take out again; with three or four forts of ſmall Files, for to file and make 
Pins, which you will have occaſion for. 

And now I have ſhewn the Praititsoner what Inſtruments he muſt be furniſhed with, 
[ witl return to the Explanation of the other part of the Diagram of the Mathema- 
tical Ruler. 1 had almoſt forgot a Receipt for ſetting off the Graduation divided on Box- 
Inſtruments, which is this. 

Take Charcoal, and beat it toa fine Powder, and temper it with, Linſced Oyl; and 
letit be rubb'd on the Inffrwment newly divided, andlie fo on it for a time, until it © 


- be pretty dry ; and then with ſome Safer Oyl rub the Inſtrument, and make it clean. 


Sawill you have the Gradyation and Fignres (et off very neatly on Box Inſtruments , 
with Black. _ 
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CHAP. III. 


The Explanation of the other part of the Diagram, being « Deſcription 
of the Dialling-Scales o# che Mathematica Ruler. VEIITER 


His annexed Diagram ſheweth plainly the Deſcription of the Dialing Scales 
on the Mathematical Ruler ;, it being the moſt eafic Inſtrument uſed in that 
Art, as will be manifeft in the Seventh Book. 


Tnelmatior 
2/0 , Fo 


oj 


Fo l:s5 ond fol ! 6:7 


How to make the Diagram. 


Irſt, make a Semicrcle by aleſs Radixe, as ADB, and upon the mi 
F Arch at D, with the diftance D A deſcribe the Racy oh. AEB, per dy | Bs 
be divided into fix equal Parts, for fix Hours; and from each Point draw Lines to the 
Center at D; So will it cut the LixeAB in 1, 2, 3,4, 5, 6, for the Hour. Lines upon 
the ſaid Scale for Dialling » And thus youſce it is a T; angent Line, and therefore it is 
; more certainly done by this Table of Natural Tangents for three Hours, if you 'do 
but obſerve where the Righe Line DE cuts the Tangent Line AB, which is in the 
Center of the Semicircle at R; therefore you muſt begin to make this Scale in the 


+ Fo lay the diftance of Parts anſwering the Howrs both ways from R towards 


As. 


Cnar.3; 


Of the Dialling-Scale. 


As, for Example, Io Graduate 2 Howrs and 4 Hows, you ſee in the Table, 


the Number anſwering to 2 Hours and 4 Hows in the firſt and laſt Columns, is in 
the third 15 Degrees, and in the fourth Colwmm the Tangent is 268, therefore if 


you take 268 ſuch Parts whereof the Semi- 
diameter R B is divided into 1000, as Was 
+ ſhewedin the former Diagraw, and put one 
Foot of the Compaſſes with that extent at R 
(the midft or 3 Howrs,) and turn the other to- 
ward B, it will make the diſtance of 4 Hors; 
and turn that diſtance towards A, it will be 
2 Hexrs of the Scale : and ſodo with the reſt 
of the Hows 1nd Minates. 

In like manner for the Scale of Inclination 
of HMeridians, you muſt take out the Tan- 
gent out of the Table of Tangents toevery De- 

, and Graduate if the ſame manner as be- 
from the Center which is the midſt of the 
Scale at 45 Degrees, asis plain in the Dia- 


an, 
®" For the Gzomen- Line, or as others call it, 
the Line of Latitude, let B A be the Semidia- 


meter ; and on B deſcribe the Quadrant ABC, + 


whoſe Arch AC divide into go Degrees, 
from whenee you may projet the Line of 
Ssnes BC. 

Now from each Degree of thoſe Sines, draw 
Lines toward the Center of them at A, and 
note where they cut the Arch of the Quadraxt 
B'D; then from B take the diſtance of cach of 


theſe Imerſetions, and lay them on the Line BD; So 


A Table for the dividing of the 
Hours «»d Minutes «por rhe 
Dialling-Scale. 


10 
20 
39 
40 
5O 
60 


10 
20 
30 
40 


450 
GO 


IO 
20 
3© 
40 
FO 
60 


D. M. 


2 
5 


7 
IO 


12 
5 


17 
20 
22 
=. 
27 
JO 


32 
35 
37 
40 
42 
45 


ſhall you haye the Diviſion of 


the Gnewon-Line, or Line of Latitude. 
For the more ready making 


| 
of this Scale, here is a Table of | 


Laetitudes calculated to the 90 | 
Degrees of the Quadrant, and | 
and the way tocalculate it your 
ſelf. As for Exemple, To find 
the Parts for 30 Degrees of La- 
ritnde. 

Firſt, Find the Sine thereof 
in the Natural T able of Sines , 
which will be found to be 
$0000; which ſought for in 
the Table of Tangems, giveth 
an Arch of 26 Deg. 34. Min. 
Thea the Proportion will hold, 


IOOOOO 
To the Secant 45 Deg. — —141421 
So us the Sine of 26 Deg. 34 Min.— 44724 
Unto the Parts for the Lat —— 63249 


Which anſwers to-the Radixs 100000 : But in my Table the Parts 632 anſwer to the 
Radius 1000, which will be ſufficient for the Graduating the Line of Gnomers or La- 


And 


w- 


The Tables for the Making, Sc. Book IL 


And to make 30 Degrees of Latitude on your Scale, you muſt take off 632 ſuch 
Parts as the Line BD is divided into 1000, as you haye been ſhewn in the former 


ram. 
"= to make the Line of Chords, you have been fully inſtrued already in the for. 
mer Figure Which is only by dividing the Arch of the 2uadrant A D into go equal 
parts; and from A take the diſtance, and lay them down in a ſtraight Line AD: So * 
ſhall you have the Line of Chords: Or you may do it by the Table of Chords, as be- 


fore direed. 


How to make the two Lines or Scales of Inlarging Howr- Lines upon any reclining 
Plain, without a Center, called (by me) the greater and the leſſer Pole. 

Here you have a Table ready fitted for the making thereof. ; 

Firſt, You muſt make choice of the length of this Scale, that is in Proportion to 


the former Lines of the Scale. 


A Table of Tangents for 5 Hours to every 
Minutes of an Hour, for inlarging t 
our-Lines. 

Ho.\/ATD- ALT ang.\Ho. .[T ang. 

5| 1 15 22 1044 
10] t 30 44 (O91 
15] 3 45]--65 1140 
20] 5 OO) 87 119 
25] 6 15] 109 124 
30] 7 39] 132 hs 
3 45} 154+ 13 
25]. 00 176 1428 
45111 15] 199 1497 
Fol12 30] 222 1570 
$5113 45] 24 164.8 

I (6olisg oof 268} 4 001731 

$116 15] 291 | 1823 
ichi7 30} 315 I921 
15119 45} 339 2028 
2c|l20 ©0] 364: 001204 
25121 15] 389 2273 
30]22 30] 414 3012414 
35123 45] 440 451-571 
40125 of 466 0012748 
45126 15] 493 15]2946 
5o|27 30| 520 3013171 
$5]25 45] $49 4513431 

2 ojzZo OO] 77 5 0013732 
| 5131 15] 607 

10132 30| 63 | 
15133 45} 66 
20135 OO} 7co 
25136 I} 733 
30137 39 767 
351338 4'5| 802 


The firſt 2 Howrs muſt be divided 
into 10 parts, and each of them into 
10 more, as you have been ſhewn. 
You muſt have two of thele Lines of 
Equal P arts, of two proportionable 
Lengths, for the greater and leſſer 
Pole ;, and ſo take of the T angent-parts 
an{werable to every 5 Minutes of an 
Hour : As you ſee the firſt and ſecond 
Columns of the Table are Howrs and 
Minutes, the third Degrees and Afi- 
utes, and the fourth Tangents, So 
the Tangent of the firſt 2 Hours of the 
Scale or 30 Degrees, is 577 Parts; 
take of your two Scales 57 Parts; 
firſt, of the largeſt Radixu for 2 Hours 
on the greater Scale,and the like num- 
ber of the {maller Radixes (or Line of 
Equal Parts ) for two Hoars of the 
leſſer Scale. And ſo in the ſame man- 
ner you muſt work to firiſh the whole 
Scales of what Radixs you pleaſe, by 
theſe Tables, as hath been direaed. 

The Uſe hereof is fully ſhewn 
in the Seventh Book of the Art of 
Dialling. 

Theſe Scales are ſufficient to make 
any ſort of Dials, in any Latitnde (as 
is there ſhewn) with great eaſe. 

There are two Lanes, called þ 
the Names of Style and Swbſtyle 3 but 
they are only for one Latztade, but 
may be found for any. But the Scales 
before explained are moſt uſeful, and 
co the ſame thing, as you will find 
in the Art of Dialling. And theſe are 
the Scales on one Side of the Ruler. 


CHar.4. of the Scale of Scales. 51 
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CHAP IV: 


The Scales or Lines oz the Back-ſide of the Mathematical Ruler, ave theſe : 
ALine of Numbers, A Line of Artificial Tangents, A Line of Sines, 
A Meridian Line according ro My. Wright's Projettion ; and the Scale 
of Equal Parts, by which the Numbers were taken off for the Graduating 
theſe Scales ; and aLine of Longitude, with a Seale of ReduQtion. 


I qT*Odivicethe Line of Numbers, you muſt prepare a Rwler of what length you 

pleate, and allo a Scale of Equal Parts, divided into 100 or 10%0. , But if 
you divide the Artificial T angents and Sines with the Line of Numbers, it is beſtto 
divide the Line into 20co Parts. This Table is taken out of the Logarithms, by re- 
jeaing the /ndex or firſt Figure, and as many of the laſt Figures as you ſee convenient, 
according tothe length of your Line. Then ſuppoſe you were to make the firſt 2 or 
20, take with your Compaſs 301 equal Parts, and lay it from 1 to 2, and the ſame 
diſtance will reach from 10 in the middle to 20. In the like manner do with the reſt ; 


for 3 or 30 equal Perts is 477, and for 4 or 40, the Log. Parts is 602: as you may 
eaſily perceive, by what is written. 


A Table for the Diviſion of the Line of | 
Artificial Numbers. 
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Il. How to divide the Line of Artificial Tangents oz 
the Ruler. 


6 & He Artificial Tangents are made in the 
ſame manner as other Lines before di- 
recicd ;, beginningat 1 on the Line of Nam- 
bers. $o 106, taken off the former Scale, and 
applied upwaard, will make 40 Minutes on 
your Scale : So for 1 and 39 Degrees the part 
anſwering thereunto is 242, with them do in 
like manner, and ſo of the reſt, until you 
have finiſhed the whole Line or Scale, as you 
may fee in the Figure. 


pm. 


EE 3 
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ILI. A Table for the Diviſion of the Line of Artificial Tangents into 
Degrees and Minutes. 


© | Deg. | Deg.| Deg | Deg) Deg: Des | Degi D.g.\ Deg.|Deg 


quannmnas ——_— 
Tang. 17 g.1T arg. | Tang.| lang. | Tang. | T ang. T avg. |T ng. 


— ——— <>—— 


> 
o | 1 LT S364 FT ST49 Ss | 9 | 10 | 11 D 
6c 


of cof 242] 543} 7i;| 3435] 94:110221108gſh 14% t200] 24611289 
to] 46] 303] 578] 743] 852] 956] 03411999 
20] 76] 367] 619} 765] 875g] g97ch1-4511116 
30] 94] 418] 64c} 786] 895] g8; 0576 LPN IC $2 IEER ge? 30 
40] 66] 464] 653} 807] 912] gg7}1c68j1 1291/1133 | 
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IV. How to divide the Scale or Line of Artificial Sines and Degrees 
and Minutes. 


Ow to make this Line, was ſhewn by making the laſt. And if your Line of E- 

qual Parts be divided into 100, or asthey be reckoned 1000, you may omit 

the laſt Fighre of the amber : But if younumber the Scale to 2000, as the Tables 

are made, then if you would ſet off the Sine of 30 Degrees, the Par:s anfwering 

threunts are 1699; therefore take off your Scale of Equal Parts with your Com- 

paſſes 169g, and it will reach from the beginning to 30 Degrees on the Line of Sines. 

So L hope you underſtand how to dothe reſt, it being made ſo plain and eafie for 
the meaneſt capacity. ; 


A Table 
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A Tablc for the Diviſion of the Artilicial Sines 0» the Ruler. 


Deg. Deg.\ Dey] Deg. Deg. 


Deg. | Veg. 


.* | wA + a a 
| win | '®, «*M- 


—_ 
CG OO 


1445 
1445 
1453 


1457 
1462 


Sie, | Sin. | Sine. | Cine, \ Sine, | Sine. | Sine. 
4 | 5 | 6 7 Ss | 9 | 10 
+3] 9y- 1019j1038611143 t194}1 240 
954 i C9 5} 1 152]12021! 247 
968 [1c6]r161]i2160|1254 

931 11'6{117c|[218]1261 
994 [125|1178]1225[1267 
1c07 [1134/1186] 232] 274 

16 13 | 19 | 20 | 21 
1440 149] '513]1 5344 $54 


27 


1657 


1659 
1662 


1667 
1669 


1664 


38 


3 


1789 
1792 
1796 


7 


49 
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1825 1834 


NA 


1878 


$3 | 54 


1902 1908 


wy 


60 


64 | 65 


1937 


1942]! 946[1950 


1954]t957 
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71 


73 | 74 


1976 


1978]198c[1983}1985[1987 


"uy | o | WW | © 


82 


8 85 | 


75 | 76 


go 


1996 


199711998[1998| 


[2 


CHa P. 4 Of making Mercator; Meridien, &:. 5 


V. How to make a Meridian Line according to the true Sea-Chart, or 
Mr. Wright's Projedion. 


Tz Line is made out of the Table of Aſcridian parts, in Book, 4. Chap. 5. which 
is to every 10 Minutes of Latitude, nearer we have no Chard: or Plots made, 
which I have as yet ſcen; but they may be made by Mr. Wright's Tables to every 
Minnte, if any perſon will be ſo curious. 

For the Graduating this Zine ig, the Scale, you mult note the Number anſwering 
to the firſt Degree is 200; therefore divide the' Degrees of the Equinotial into 20 
Equal Parts, which ſtand for 200 of the amber: of your Table. As for Example. 

Suppoſe you would make the firſt 10 Degrees from the Equator, towards either 
of the Poles, on the Scale; the Number aniwering 10 Degrees is 201, (omitting the 
laſt figure 0). you may take out of the Line of Longitude (which are the Equal Parts 
of the ſame Line by whick you made all the reſt) 201 Parts, and lay that diſtance 
from the beginning for 10 Degrees; and for 20 Degrees 408 z and for 30 Degrees 629; 
and fo of the reſt. 

But if you are to make a particular Zine, you muſt take the difference of the De- 
grees and Minutes, as ſhall be fully ſhewn in the Treatsſe of making a general and par- 
ticular Sea-Chard, according to Mr. Wright's ProjeRion, h 

There is demonſtrated and ſhewn the making of Mercator's Scale, to meaſure the 
the Diſtance in any Parallel of Latitude in the truce Sr@-Chart. 


VL How to divide the Scale of Reduction. 


His Scale is part of a Line of Numbers, twice as {| 
large as the Line of Numbers on the Mathematical 
Scale, beginning at 10 and proceeding to 40 and may 
be made by the former Table for the diviſion of the Zine of 
Numbers. 


Provide a Scale in which the Equal Parts are twice as 
large, as thoſe by which you divided the former Zine of 
Numbers, and then the Number: in the Table beginning at 
10 and ending at 40, ſhall give the diſtances to divide the 
Scale of Reduttion. h 


As for inſtance, againſt 11 ſtands 41, therefore 41 
ſuch Parts whereof your Scale contains 1000, ſhall reach 
from 10 to 11, and 79 from1O to 12,114 from 1oto 13, 
and of the reſt. 


The Uſe of this Scale ſhall be fhewn in the Fifth Book, 
Of Surveying Land. . 


A Table for the Diviſion of the Scale of ReduQiion. 
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CHAP. V. 


A Table for the Divifion of the Artificial Rhomb, or Points, Halves 
«nd Quarters on ug Autor : = : 


6 bp” = this Table is cafily underſtood : The firſt Colamn is the Porncs in one 
quarter of the Compaf, and the ſerond their Names in the whole ; The third 
the Degrees anſwering to each quarter of a Poirt in the Quadrant; The fourth the 
Sines and Equal Part: anſwering thereunto ; The fifth the Poires for the Taangents ; 
The ſixth the Tangent anſivering tocach Zuarter-Point, 


Points.\Nor. South.| Deg. Ain Sine T ang. 

. b. E. 2 4Y 68 639 

S. b. E. $ 37] 9 992 

. b. W. 26[116 1177 

1 MN.b.W. ji; n15{1290] 1-7 [1298 

.N.E. 114 311335 1398 

.S, E. 16 $211462 1481 

SW. [19 411527 Is53 

2 |N.N.W. [22 3c[1582] 2.6 [1617 

E. b. N. [2 1511630 1673 

= 2 1673 1727 

139 $6174 1777 

| 3 . W.b. N.iz$ atho4d 3-5 8 | 
36 3311774 18 
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The Deſcription of the Travis-Scale. 


Tis Scale is made by the foregoing Table; only 
the Line of Sines is there but once, and here the 
Paris ahTweting each Carmrtrt are twice pat down, 
br in ewo Liviey marked vh VS v af H ſtand 
fer Nothing and Souther, it ET tigiihes Eaff 
any and Wefting. The frft i the $:-e, the Iecond 
is the Sine Complement of the Angle that any Point 
or 2 xarter maketh with the MMeriazan. 


-. 


One Example 1 will give the Learner. 


Suppoſe you were to fet the firſt and feventh 
Rhomb or Artificial Point on the Sines, which is 
11 Degrees is Minutes, the Equal Parts an{wer- 
ing- thereunto-.is,12903 therefore take 129 0 
your Scale of Equal Parts, and lay it fromthe de- 


ginning vpwards, and you have by that diſtanee_ 


the firft and ſeventh Rbomb of your Scale. 


In like manner do for any 
and Quarters by theſe Numbers, until you | 
finiſhed the Scale; and when you have 
have an Inframent the moſt calie, ready, 


ceſſary that I know of, for the working of Tr& 


viſes, which ſhall be ſhewn in Sailing 
Chard, K 
this Scale you may ſet a Live of Chords, Equal 
Parts, and Points, for the ready 
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CHAP. VI. 


How to make a Quadrant which will reſolve many Queſtions in Aſtronomy, 
by the help of an Index ; and alſo wery uſeful in Navigation. 


Efer you have made choice of the Radixs of your Lnadrant C D, draw the 
Margin, to hold the Degrees of the Quadrant and Figures Points, and 
Qnarter1; then divide the Semidiameter or Side of the Quadrant CD and CM 

into 60 equal parts, and draw Lines to each of the Diviſions, parallel to the Sides, 
CD and Cd , as you ſee in the Figwre , and at every 5 make a Poinr, for the ready 
numbring of the Diviſions. | 
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Make an Index anſwerable to the Radixs CD, with a Line of Sines on the one 
Side, and a Center to put over the Center-Pin of the Quadrant C, as occafiog ſhall 

vire; and on the other Edge make a Line of Equal Parts, equal to the 60 Divi- 
frens of the Side CD, with a Center in like manner to removeat pleaſure. Alſomake 
on the Edge of the Zuyadram a Tangent-Line. - | 
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Chae.s. The Uſe of the Quadrant, &:. 


the Uſe of the Quadrant in Aſtronomy. 
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Having the Latitude of the Place and the Sun*s Declination, To find 
the T ime of the Sun-riſing. and Setting. 


EXAMPLE. 


The Latitude 51 Deg. 30 Min. Nortbward, and the Declination 20 Degrees Nor- 
therly, the difference of Aſcenſion will be fonnd thus : 

Firſt, Lay the Center at E of the Index, over the Braſi-Pin in the Center of the 
Onuadrant at C, and lay the Edge of the Index E L to the Latitude of the Place on the 
Arch DM; and fromthe Tangent-Line on the Edge of the Lnadr ant take 20 De- 
grees the Sun's Declination; and lay that diſtance from the Center at C towards D, 
at that diſtance run with your eye along the Parallet-Lines, and mark where it in- 
terſets the Edge of the Index, and likewiſe obſerve where the Index cuts thoſe 
Lines that are parallel to. CD ; there follow that Parallel-Line to the Arch, and the 
Degrees from D to that-Parallel- Line will be 27 Deg. ;, the difference of Aſcenſion. 

he Degrees reſolved into Hours and Minnxtes, is 1 Hour 49 Min. which fubtracted 
from 6, is 4 of the Clock and 11 24n. for the Sun Riſing in the Morning, and added 
to 6, gives 7 of -the Clock 49 Min. his Serting in the Evening. 


SECT. IT. 


Having the diſtance of the Sun from the next AquinoRial Point, To 
find his Declination, 


RIMAPLE. 


The San being either in 29 Degrees of Taurm, or 1 Deg. of Aquarims, or 1 Deg. 
of Le», or 29 Deg. of Scorpio, that is 59 Degrees from the next «/£quino(tial Point, 
To find his Declimation, do thus ; Put the Center of the Line of Sines on the Pin, and 
lay the £dge of the Index to 23 Deg. the Sun's greateſt Declination, reckoned from 
M towards D; then. count the Sus diſtance 59 Deg. on the Line of Sines on the In. 
dex, nd putring one Foot of your Compaſſes to that Degree, with the other take 
the neareſt diſtance to the Sides C M, and apply that diſtance in the Line of S:1es on 
the Index, from the Center, and the other Foot will reach to 20 Degrees, the Decli- 
ration required. 


SECT. HL 


Having the Latitude of the Place, 4nd the Declination of the Sun, 
To find the Sun's true Amplitude from the Eaſt and Weſt. 


EXAMPLE. 


Suppoſe the Latitude be 13 Degrees Nertherly, and the Sux's Declination 20 De- 
grees Northward, the Sun's Amplitude is required. | 

Put the Center of the Side of the Index on which is the Line of Sines on the Cemter 
of the Quadrant, and lay the Edge to 13 Deg. which is the Larsnide, then count from 
M 20 Degrees of Declination, and carry your Eye along the Paralll- Lines from that 
Degree of the Arch, and mark what Degree it cuts of the Index onthe Line of Sinez, 
as in this Queſtion it doth 20 Deg. + Northerly, and that is the Amplirude required. 

Secondly, Suppoſe you were about the Cape of Virginia, in Latitude 37 Deg. 7, 
and Declination 10 Deg. Sontherly, if you work as before direed, you will find the 
Amplitude tobe 12 Deg. 7; Southerly, 


i 2 Wote. 


bb 
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Note. The Amplitude is the diſtance of the Riſing or Serting of the Sun or Stars 
from the true Eaſt and Weſt Points of the Horizon. 

As for the foregoing Example ;, In the Latitude of 1 3 Deg. the Sun or any Star ha- 
ving North-Declination 20 Deg- they will rile 20 Deg. 1 to the Northward of the 
Eaſt, and let 20 Deg. 3 to the Northward of the Wejt, But if the Dec!ination had 
been 29 Deg. South, then they would have riſen 20 Deg. 4 to the Southward of the 
Eaſt, and fer 20 Deg. 4 to the Southward of the Weſt. 

And ſo if you bring theſe Degrees into Points and Luarters, and uſe the Yariation- 
Compaſs upon the /nſtr,owent for the Tides, in the Firſt Book, Pag. 6. you may readily 
rettific the Compaſs you Steer by. 
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The Vſe of the Quadrant azd Variation-Compals, oz the Inſtrument 
for ſhifting of Tydes. 


The Yariation-Compaſs contains two Parts or Rundles, being the two uppermoſt 
in the aforeſaid Inſtrument, moving one upon the other, as there you ſee. The big- 
geſt of the two uppermoſt Rundles may repreſent the Compaſs you Steer the Ship by, 
which is ſubje& to Variation z and the upper Compaſs reprelents the triie Compaſs that 
never varieth, whereby you have a neceſſary Inſtrument to reCtific the Compaſs by the 
help of this Quadrant. 

Admit I am in the Latitude of 27 Deg. Northerly, and Declination 20 Deg. North- 
ward, an] I obſerve the Sun's Riſmg to be Eaſt and by North, by the Compaſs ;, the 
Variation in that Latitude is required. 

The Sun having North-Declination, and in the Latitude of 27 Deg. North, the 
Sun will riſe from the Eaſt Northerly, which is 22 Deg.4 E. N.E. But by the Com- 
paſs, the Swn did riſe at E. b. NV. Therefore it plainly appears that there is a Point 
Variation. 

Therefore on the Inſtrument aforeſaid you muſt always bring the true Point of 
Rifing and Setting, on the upper Rundle, to the Point of Riſing or Setting, by the Com. 
paſs, on the middle Rundle ; and being ſet in this Poſition, you will fn the E. b. N. 
of the Compaſs to be the true E. N. E. and the W.b.N. to be the trueW. and the 
N.b.E. to be the true N. and the S. b.W. to be the true S. and S. E. 4 Point Souther- 
ly, to be the true'S. E. b, E. + Southerly; and the South 4 Eaft, to be the S. b, F. 4 Eaſb, 
And ſo you may do in all other Obſervations. 


SECT. V: 
Several Problems of Navigation wrought by the Quadrant. 


PFROBL, IL 


To find the Number of Miles or Minutes of the EquinoQtial anſwer; 
zo one Degree of Longitude, i» avy Degree of prone A. 


In Sailing by the Compaſs, the Courle ſometimes is upon a great Circle, ſomeri 
upon a Parallel to Pup nod but moſt commonly ks . Spiral 7 FS wid 
towards one of the Poles, but never paſſing through them. 

If the Courſe hold. upon a great Circle, it is either North or Seuth under ſome 
Meridian, or Eaſt or Weſt under the e/£quator. 


winding 


But 
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But if the Courſe be Eaſt or Weſt, in any of the Parallels to the Deg. Mina wiler 
e/Equator, then —+—— 
18 12] 57 
As Radius ws to 60 Miles, or 20 Leagues, the Meaſure of 25 42 54 

one Degree of the XKquator : 

So us the Sine-Complement of the Latitude, to the Miles or 


Leagues in one Degree of Longitude in that of Latitude. F# 2 2 
: ; T a IA 
But if you would know by the foregoing Quadrant the Miles 53 813 
anſwering to a Degree of Longitude in each Parallel of Latitude , 50 33 33 
it is thus: 63 = Tb 


Set the Ear E on the Center-Pin, and reckon the Degrees of La- |75 5 
tirude fromD: to which ſet the Edge of the Index, and note the 69 30 | 21 
Parallel. Line that meets with the Degree of Latitude ;, carry your 72 32 | 18 
Eye on that Parallel till it meet with the Side C D, and there it 729 30 1 15 


ſhews you the Number of Miles anſwering to a Degree in that 7 - T2 
Latitude. | 84 15 I; - 
57 81G 


EXAMPLE. 


In the Latitide of 18 Degrees 12 Min. ſet the Index to 12 Degr. 4 from D, and the 
Par attel- Line meeting that Degree, follow with your Eye (or aPin) to the Edge, and 
you will find it to be 57 Miles; ſoin the Latitude of 31 Deg. 48 Min. you will find 
g1 Miles; as in the Table annexed. 


PROBL. II. 


To fin! how many Leagues do alter one Degree of Latitude, oz every 
Point 4z4 Quarter-Point of the Compaſs. 


—— A 


> 
f Number of 
Leagues. Leagues. 
Us Leag. part. 


As the Sine-Complement of the Rhomb from the 
Meridian, 2s to 20 Leagues : 


| 5queogy 
< 
(I 
. 


So 14 the Radius, to the Leagues anſwering to one 
Degree pon the Rhomb. _ 


Leag., part. 


20 02 4:19 78 


2 
By which Proportion was made this Table an- |3|20 10} [42};z1 52 
5 4 
Z 


nexed: 22 22] 44/33 57] 
P E 80 39; [$336 00 

Suppoſe by the Quadrant it were required to aniwer | [cl | 
"7 oarnr_nl: |" IE 
Sailing N. N. E. from 40 Degrees of North. Lati- ihr 2 4 alas 76 


tude, How Leagues ſbal the Ship run before ſhe 
come to 41 Des beings this is the ſecond Rhomb from ps 
the Merician. 

Therefore ſet the Side of the Index EL tothe [23122 68; [6:68 go 
ſecond Point from the Meridian, and reckon from [24123 32' [54 82 31 
C 20 Leagues towards D, and with your Eye (or a | 3124 oy, [7jlo2 52 


ut 


Pin) follow the Parallel Line to the Index, and you [5/2 ry 

will fiad it cut 213 Leagues, the number of Leagues 4 b $- uo La 

you _ Sail before you can raiſe 1 Degree of La- 32/26 99 (he, 60 

ritade. 4i28 08, | 8| Infinir. 
PROBL: 


CCR WR — > OD A Ro 
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PROBL. II. 
By the Rhomb, «nd Diſtance, 7o find the difference of Latitude. 


The diſtance upon the Rhomb 21 Leagues ; the Rhomb N.N. E, therefore [ct the 
Index to the ſecond Point, and count 21 Leagnes 7 thereon, and run your Eye up the 
Parallel-Line you there meet with, and reckon the Leagnes from the Center C to 
that Line,and you will find it 20 Leagues, which is the difference of Larirude required 


PROBL. IV. 


By the Rhomb, and both Latitudes , To find the Diſtance in the 
Rhomb. 


As ſuppoſe the one Place given were in the Latitade 40 Deg. the ſecond Placein 
the Latitude 4.1 Deg. and the Courſe 2 Points from the Meridian. 

Set the Index to the Rhomb, and account 20 Leagnes, which is the difference of La- 
titude, from C towards D, and carry your Eye on that Parallel to the Index; and 
there it will cut the diſtance upon the Rhomb, which in this @ueſtion is 21 4 Leagues. 


\PROBL. V. 
By the diſtance and both Latitudes, To find the Rhomb. 


Suppoſe one Place to be in the Latitude of 40 Deg. and the ſecond 20 Leagnes fur. 
ther Northward, and the diſtance was 214 Leagnes ; to find the Courſe. 

From the Center C reckon 20 Leagues towards D, follow that Parallel, and ſet the 
diſtance on the [ndex to that Paraflel, and look in the Arch of the Quadrant, gnd 


you will find the Rhomb 2 Points from the North. 
PROBL. VL 


By the difference of Meridians,. and Latitude of both Places, Tofind 
the Rhomb. 


Suppole one Place to bein the Latirxde of 40 Deg. and the other in 4.1 Deg. and 
the departure 3 Leagues 4. 

Firſt, Count from C towards D the difference of Latitude 20 Leagues, on that P«- 
rallel count 8 Leagues 3, to that Pont put the Index; and in the Arch you will find 
the Courle to be 2 Points from the Meridian. 


PROBL. VIL 


By the Rhomb and both Latitudes, To find 7 
Ser ny » To find the departure from the 


Let the Rhomb be 2 Poixts from the Meridian, the Latitude gi 
other > 41 Deg. wie PE 
Set the Index to the ſecond Point from the Aferidian, and count 20 L 
difference of Latitude from C towards D, upon that Parallel reckon the — 
the Index, which you will find in this Q#eftion 8 Leagues. 
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CHAP. VIL 
How to make an Uſeful ProtraQtor. 


His Infirument is beſt to be made in Braſs. On the Center C draw the Soms- 
circle BO, and divide it into twice go, or 180 Degrees, as youſee in the F4- 
gure;, and let the ſixteen Pomts of the Compaſs with the Vxuarter- Points be (et 

in the inward Circle » +, and let the Index AE be two Diameter: and * long, and 
divided from the Center to the end of the Izdex into 100 equal Parts, which are ac- 
counted ſometimes Leagues, and ſometimes Perches; or any other denomination, ac- 
cording as you have occaſion to uſe it. 

Let the Index be faſtened to the Center with a Braſs Rivet,” and through the midſt 
of the River there muſt be a Hole drill'd ; through which you muſt put a Pin or Needle, 
and divide the Edges into equal Parts. | 
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And now you have 2 neceſſary J»frionent, which will protrat any Trevks or 
of Land upon P. with as much ſpeed as any Inftruwen I evcr yet knew 
the Uſe hereof tal be ew inthis Treaiſe | 


bs a Deſeription of the Nocturnal. Boox TD 


C:.H,AP. . VIII, 
The Projettion. of the NoQturnal. 


T-onlifts as you ſecs, of three Parts, , The greateſt or Handle-part hath on jt two 
t Conclei dil Te the fi or 0utMoſt is the Eclipexch, divided into 12 equal 

"Paits, in which is putthe 12 $Szgus z, and cach of thoſe 12 Paits is Ciyided ito 
30 £qual Parts, or Degrees, in each Sgu numbered with 10, 20, 30, as you fer in; 
Figure. The inward Cercle.is the 12 $hiwihs of the Tear, and the Days 1n each Ment 
equally divided, and rymabred with 10, 209 30. -, - wes 6anie5-iris 

e middle Rundle is equally divided into twice, 12 Howrs ; and without that, is 

2Corcledivaded into eh Lag? of the Murine" > Compal Fu Rf * Ws. 

© pRPET Part is aD of a convenucat length ; - all three being 1 with a 
ay braſs. fo line 1; Ted is an Hole through which you are 19 ſee the Noreh- 
Star. You may make it of good dry Box. | 


The. Uſe of the NoQturaal. 


He uſe of the Notturnal is cafie. Let the Toothor Index or Index of the middle 

Circle be ſet to the Day of the Adorth, andit will cut in the outward Circle the 

Sun's Place in the Ecliptick;} Then hold the Inframentupward a pretty diſtance from 

you, and look throughttlic Holc in-the Center, ro the North-Star,..turning the long 

Index upwards or dawnyards, until you ſee the brighteſt of the Gaards of the Little 

Bear, upon the Edge that comes from the Center. Then look on the Howr-Circle by 
the Edge of the 4 and it ſhews the Hour of the Night. , 

But the Hoxr of / the Night may be more certainly found by the Right Aſcenſion of 
the Sun ang/Stars, thus ; When that you ſee any Star onthe Meridia in the Sonth, 
whoſe Right Aſcenſion-is'known, and alſo the Right Aſcenſion of the San for that day, 
ſubtra&t the So:*s Riobt Aſcenſion from the Stars; the Degrees which remain divide 
by 15, tobring them) into Hoxrs; becauſe 15 Degrees make an Hor, and every De- 


Here place £ree thabremains makes 4 Minutes ;, whereby you have the Hour of the Night. If 
the No- the' Sun's Right Aſcenſion be more than the Sears, in fuch caſe you muſt add 360 De- 


for grees to the Right Aſcenſion of the Star, and then ſubtraft the Sun's Righs Aſcenſion 
© there-from, and proceed as before directed. 


— 
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How to uſe the Tale of the North-Star, and thereby to find the 
«| Latitudeof the Place, 


Irft, Find how the Guard of the Little Bear is poſited from the North-Star, 
Þ which is thus performed : Place the Index of the middle Randle to the 26th 
of April at the top, and ſtop it there ; then taking the Notfurnal in one hand, 
with the Fore-ſide towards you, holding the 26th of «| uppermoſt, incline it till 
you fee the North-Star through the ole in the Center of the Nofturnal, and with the 
other hand put the Fiducial-edge of the long Index to the Guard ; then the ſaid Edge 
of the Index will ſhew you, on the middle Rundle, upon what Points of the Compaſs 
the Guard bears from the North-Star : Then obſerve the height of the Pole-Star ex- 
@&\lyasY oumn;; aro tlim ng by your Bred irchonng what 4 ac are.in, 
evthe ach | topof the Tk; and agaiaſiitheiPews of 
the Compaſs which the Guard-Star is upon in thi: firſt Golalwy bl theiTobich,ond nader 
the Colamn of your Latirxde, you ſhall find the uumber of Degrees and Minntes the 
Pole-Star is either above or below the Pole, according to the direfion of the laſt Ce- 
Fo of the Table wi_en you muſt thus make uſe of : If the Star be above the Pole, 
ubtra&t the Aumber in the T able from the height of the Star oblerved;; Bur if the 
Star be under the Pole, then add the Number found in the Table to the height ob- 
r=©s L, which you ſhall have the heightof the Pole. 
a 


For 


Caae.g. The liſe of the Table, &c. 


65 


For Example. Suppole the Latirxde to be near 39 Degrees, and obſerving the 
Pole-Star, {ſuppoſe you find the Altirade 40 Degrees, and the Guard Star bears 
N. N. E. fcom the Pole ; therefore look for N. N. E. in the firſt Colmmn, and right 
under 40 Degrees of Latitnde in the ſame Line with N. N, E you will find the Dec, 
nation to be 1 Deg. 30 Min. ſubtradt that from 40 Deg. the Altitxde obſerved, leaves 
the true Latitude 33 Dep. 30 Min, But if the Guard Star had been S.S. W. then 
the Pole-Star had been 1 Deg. 33 Min. under the Pole, which being added to the M- 
titude obſerved 40 Deg. the Lars:ude would have been exaftly 41 Deg. 33 Ain. 50 
the Star's Alriimde by obſervation being 55 n_ the Guard bearing S. E.b.S. the 
Declination againſt that Point is 2 Deg. 30 Min. which added to 55, makes 57 Deg. 
30 Min. for the Latitude : But if your eſtimate Latitude had been near $0, and the 
Guard bears from the Pole N.W. b. N. the Declination againſt that Pont is 2 Dep. 
30 Min, ſubtrafted from 5 5 Degrees, the Altirude obſerved, there remains 52 Deg. 
30 Min. the Latirnde of the Place. 


A Table of the North-Star's Altitude i» theſe ſeveral Latitudes, 
[5 o | 20 40 | 5o | 60 | 5 
paſs. D. M.D. M. D. M.|D. M. D. D. M. 
8 North. p ds 1 ogl2 oOgſz ol8}z ©o7 
TT N. b. E. by $31 F3ll F2j1l J2jl Fiſt 49 
ZS, IN.NE. ft 31: 211 zot 29]! 281 25] © 
F N.E.b.N. {i 06/1 05/1 03]! o2]1 oo Fs DT 
I [NE. © 390 3 z36ÞP 35 33ſo 30] D 
IS, [N.E.bE. þ o7Þ o6Þ oglo ci] F 
IE E.N.E. © 21]Þ 22Þ 230 26 
? © [E.dN {| giÞ $52Þþ $3 56 
= [Eaft. I 1 17] 181 19h 21] $ 
S,= [E.b.S. [ 1 4oll 4ilt 4211 44 5 
&> [E.SE. 2 2 ooſs ooſz ' Olſz ©2 4 
zD |SEbE. | 2 15/2 162 16]2 i6] 8 
N > S. E. 2 2 25]2 252 25/2 25; D 
= S E.b.S 2 2 z3o|z 30;2 302 30 = 
BY |[SS.E. {2 2 25] 292 292 29| 
3 I|Sb.E 2 23 22/3 232 22/2 22 
Z |]South. 2 2 11]2 11/2 n1ſ2 12] 
TT [$.b.W. [i 1 5518 55] 55ft 57] & 
#1 S$.S. W. I 1 341 3411 3511 38] © 
S S.W. b.S. 1 h an nn an 6 TFT 
22 JEW. bo 0 43] 43Þ 47] 
> 1S.W.b.W o © 14/0 140 16 19} 
b- 4 W.S. W '© o© 1610 156 13 10 
Y 5 W.b.S. o© 45/0 44Þ '436 42 
Sg. |Weft. þ 1 13/1 111 101 os| AN 
RS W.b,N. {1 1 372 36] 35]: 33] Þ$ 
T > {W.N W. i2 $311 58 57 56] 
Zz=>  [N.W.b.W. [2 14/2 14/2 13/2 12] TIT 
FI N. W. [2 25/2 24j2 24/2 24] D 
2 j|N.W.b.N.'2 zoſ2 30ſz 3olt 20 F 
| Sv» |N.N.W. p 29/2 29]2 29|2 29 
Nb W. 22/2 2212 21]2 21 
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CHAP. X 


How to make an Uſeful Inftrument of the Stars, and by it ro 
when any of thoſe Stars will come to the Meridian, at any time of the 
Year. 


His Inſtrument conliſteth of two parts, which are two Rundles; it may be made 
on the back-ſide of the foregoing No#urnal : On the greater Rundle are three 
Circle: divided; the outermoſt is the 12 Months of the Tear, beginning the 

10th of March, the day the Sun enters into Aries ; and the Days equally divided ac- 
cording to the Number of Days in each Month. The fecond Circle is equally divided 
into 24 Hours. And the third and inward Circle repreſents the Equineltial, divided. 
into 360 Degree; by it is accounted the Right Aſcenſion of thele 31 Stars in the Ta- 
ble following. | 


> CNS WG | W CTC W OY 4 al 2 * 


— 


4 Table of the Longitude, Latitude, Right Aſcenſions, and Declinations, of 
31 of the moſt Notable Fixed Stars ; Calcwated from Tycho his Tables, 
rettified for the Tear of our Lord 1671. 


——_—_ . 


wen 


In the Whale's Tail, the Brizhtefs. 7 56 XÞo 47 5106 
The Bright Star 51 the South Foot of Andromeda.og 39 v|7 46 N[:s 
The Brighteſt Star in the Right Side of Perſeus.27 17 530 05 Ng: 
The Brighteſ of the Seven Stars or Pleiades - ——|25 24 5jÞ4 00 | 
The South Eye of the Bull, Aldebaran. ——-——{o5 12 Io 31 


\Longitade.j Latitude. | Right |Decli- 1 
| K <fben, piavian. Soar. 


» Md t | 


The Bright Star in tho left Foot of Orion, Rigel.-|12 17 231 17 
Orion's right Shoulder.-——— — ——— [24 12 T6 06 
The glittering Star inthe Mouth of the great Dog, 5139 30 
The little Dog's Thigh, Procyon. ————— 515 
In the South Arm of the Crab. — js 
The Bright Star called the Heart of the Hydra.—'22 45 M22 
The Lion's Heart, Regulus ——— ——5 . 
The lower of the Pointer, —£—  ———14 
The Northern Pointer. -——— —— ——|10 
The Liotfs Tail ————————— 
The firſt in the T ail of the great Bear, —Þ]—— 
The ſecond in the T avl.- — 
The laſt in the Tath —— — - 
In the Shirt of Bodtes bis Garment, Artturus. — 
The South Balance of Libra. — 
The Brighteſt of the Guards. — 
Scorpion's Heart, Antares. — 23R5 
ercules bis Head ——— ——— 137 33 N[z54 r2h14 
Bright Star of Lyra. hmmm ; N 
The Swan's Bill, TEES 
Fagle's Heart —————— — 
ve Dolphin's Tail ——— ———— 2129 
The Month of Pegaſus.— nt —— [2 2 
Bright Star of Pegaſus Neck, ___——- 1197 41 
firſt Star in the Wing of Pegaſus, Marchab.—|18 56 X[19 26 
Andromeda*s Head. | | Yizs 42 Nl 
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Qua the other Randle or upper part, is placed the aforeſaid Srars ; and any other 
you may fer thereon, if you follow this Rule, 

For Example, Firſt ſet the Index to the 10th day of March, and ſtop it falt there, 
that it may not move, until you have placed the Stars on it which you intend. As 
ſuppoſe you would ſer the Whale's Tail on the Rundle ;, look in the foregoing Table, 
and you will find his Right Aſcenſion 6 deg. 4.5 min. account 6 deg. * on the Equinottial 
Circle, and lay a Ruler from the Center over the 6 deg. 45 min. and draw the Line 
from the Center to the outward Edge of the upper Rundle, and thereon ſet the Name 
of the Srar, next to that the Declination of the Star, and the Letter S or N, repre- 
fenting South or North DeclinÞon. 

Take this Example more. Suppoſe you would ſet on the Lien's Heart : Inthe Ta 


bles | find his Right Aſcenſion th 147 dog. 43 win. reckon that Number on the Equ- 
nottial Circle, and draw the Ine as before direQed. 


How to know th: Hous of tbe Wight when any Star comes 
to the Matidia! 


Et the Index of the upper Rundle to the Day of the Month, and right againſt 
, _ Star is the Haur of the Night, when the Star will be on the AMeri- 
For Example, Suppoſe you would know the Howr of the Night the Bull's Eye 
comes to the Meridian the 20th day.of Oftober : Set the Index to the Day, and 
right againſt the Bul”s Eye is + of an Hour paſt 1, the time in the Morning that Star 
will be on the Meridian Somth.” And in the ſame manner you may ſee the other Stars, 
at what Hoxrs they come to the Meridian that Day and Night. For note, the upper 
12, is 12 at Noon, and the lower 12 is 12 at Night, 


Hoe to know the Hour of the, Night, by the Stars bei 
, tai >a oO "Ss 


Uppaſe it were required to know the Hour of the Night the 10th of Devember, thic 

iphteft of the 7 Scars being on the Meridien in the Sourb : Set the Index tO the 
of the Month, and right inſt the brighteſt of ghie 7 Srats, is half an' How 
g at Noobt, which is ogr required. Y 


CHAP. XL 


Of the Croſiers. 


Hen the Mermers pals: the Equinottial Line towards the South, fo 

V that they cannot ſee rhe Norrb-Ster, they make uſe of another S147, 
y') - which is in the Conſtellation called the Centawy; which Star, with 
three other notable Stars in the fame Conffellation, make the Figure of 2 Crofe, for 
which cauſe they call rhem the Croſfiers. | And it is held forcertain, Thar when 
that Star A (which of *all four is neareſt the South-Pole) is perpendicular to the 
Star B, then it is rightly ſituated for Obſervation. And becaute this Scar A, 
' which is called the Cocks-foot, is 28 Degrees from the Sourh-Pole, it cometh to paſs, 
it being ſituated as beforc-ſaid, if we _ the. Meridian Altitude thereof, on 

2 wi 
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will ſhew how far we are diſtant from the Equineftial. For if the faid Height be 


- s D . . 
rel + we by ſo much paſt the Equinettial toward the South : Andif it be leſs than 
>: Des, ſo much as it wanteth, arewe to the North of the Equinoitial. 


then are we under the Equinettial : But if it be more than 282 Dry. 


| Wes 
B 


3 
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CHAP. XIL 
How to make the Crols-Staft. 


He Mariner's Croſs-Staff is that which by the ” pee is called Radius 
Aſtronomicw, by which we obſerve the Altitude of the Celeftial Lights above 
the Horizon. ahematiciars have invented many kinds of . Inſiruments, where- 
of the Crofs-Staff and Quadrant are the moſt uſeful at See. It is not every Man's Work 
to make a Croſs-Sraff or other Inſtrumems, for want of PraQtice needful thereunto ; 
yet notwithſtanding it is fit and neceſſary that a Maſter, his Mates, and Pilot, who 
have the Uſe thereof, ſhould at leaſt know when it is, well made. , _. 
* | For to divide a Croſs-Staff, you may, prepare a flat Boardof good dry Wood, fif. 
tcen qr ſixteen Inches broad, and about four Foot long: Paſte it well with.good P«- 
per; draw along the one Side a Right Ling, as in the next roving Figwe CAD; 
from the Point C draw a Perpendicular Line upon AC, as CB, and upon the Center 
Cdraw the Arch AE B, being a Quadrant or fourth part of a Circle; divide that 
into two parts; the one half thereof, as AE, divide into go Equal Parts; firſt into 
three Parts; and each of the ſame again into three; thefe Parts into two, and each 
of thelaſt into five : ſo the Arch A E ſhall then be divided into go Parts. Then 
take a ſtraight Ruler, lay the one end on the Point or Center C, the other upon each 
Point of the foreſaid ſeveral Diviſions, 3nd draw fmall Lines out of C, through each 
of the foreſaid Points or Degrees of the Luadran!, as long as the Board will permit, 
as you may ſee in the _ Then take a pair of Compaſſes, the half length of 
the Croſs that you would make for the Sraff\, prick it from the Point C towards B ; 
as for example, from C to F, and from D to G ; joyn theſe two Points with a Line, 
as3GF,; and eyeninto ſuch Parts as that Line is cut, by the aforeſaid Lines coming 
out of. the Centty(Cy-ſo muſt your Staffbediviged, whether the Groſs be longer;or 
ſhocter, - as appeafeth by-the Zines BI and KL, which.are drawn for Croſſes, the Balf 
length thereof is CH, or CK; If-.the forclaid Fuagraxe be not yell divided, or 
-the Lines not well. drawn, [the Sons bring hu 5 there-from will alſo be faulty. 
Therefore they-may: be diyided morg. exaQly.in manner.as followeth, | 
'7 G3 * 7% 2 TI mL of £2! $6 10171. 8 by | 
b 43209 On 16v1S4C tot baniugnt yi 
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Prepare you a Stef, draw thereon a Right Line as long as your Staff, and take 
with a ſharp pair of Compaſſes the half Length of your-Cofs for es 4 you defire 
to divide your Steff ; prick it as often along the aforeſaid Zineas you can. Divide 
each of the of the half Croſs into 1000 Equal Parts, Then prick upon the 
Staff, you divide, from the Center-end, juft half the Length of the Croſs ; 
and make there a ſmall thwart Stroke. Off from thence prick for each Degree foma- 
ny of the ſame Parts as the Crofs is divided in his half Length, according to the 
Table here annexed for every Degree. 5 For oe Degrees you ſhall mark off 
from go the aforeſaid thwart Stroke 1775, for $6 rgrees 7272, for the Bo Degree 
191 72 of thoſe Parts, and fo of the reft.: . If} yon capngs Civide the half Croſs, by 
reaſon he is ſolittle,into _ divi _ them int& 100, and leave out the fo laſt F-- 
gxres, .and that ſhall ſatisfic your deſire ; For 60 Depree: take 73, and for 5a De- 
grees 114, and for 80 Degrees 19 Parts, and'fo of er m—_ "- 


uv 


— 
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A Table fo the Diviſon of the | 
Crols-Stafi. | 
1 Parts, [2 Parts. 
7675 29| 286 
8040 28] 301 
8418] {27] 31653 
- 8807 26] 33315 
9210 25] .35107 
9626] |24]| 37046 
LOOF7 23 39152 
10503 22] + 41445 
10965] {121} 43955 
11445 20] 46713] 
11943] |19} 49755 
12460} [18] $3137 
12991 17 $8912 
123583 16 "5+ 
14142] |15} 6595 
wgr) [14] 71448 
15350 13] 77769 
4 16051 12+ 85144 
. 16746 i1} 93854 
17475} 10} 104301 
1$239ſ# [og]. 117062] * 
19%] 133007 
O07] 1 
os] 1hdt, 
|. Jos] 219038 
04\| 276332 
03] 371335 
3 1413 OA þ $61816 t 
nk way by = 14348864 . 
Q 0 ao | Infrite. | 
Ve rr Ver ru rorurrry my Ir OO —_—_———_ er ————_— _————_— _— ns 
"F | [OY Nu) Tm .: 
DAT 29 1 ct es I Bee TS. 
yo ne 3 UE M8 2bavib ALBFTIFY. 


J Eethe end of the of $iiFto the.curde of the £ye, fo.that the/&1d of the Sc; 
Cale LD gnbce 0 aria the 6nd of the Sf 


you or towards 
end cut the Center of 


Croſs then ſhall ſhew upon the fide of the Sroff belonging thereunto, the Degrees of 
the Altitude of the Sun: or Star. Note, The Staff is marked with two rows of Num- 
bers, with go Degreesnext the Eye, and diminiſhing from go to 80, 70, 60, G&c. to- 
xe utmoſt end: Alſo from the Eye-end they increaſe contrariwiſe towards 

end, as from 10 to 20, 30, &c. The firft Namber ſheweth you the Alri- 
tede, the ſecond Number the Sus's diſtance from the Zenith. 


The 


Cuar.13 Th Up of che Crofs-Sraff 


The Sn or Stars being high above the Horizon, the Croſs is moved nearer the 
Eye, than when they are but low and near the Horizon, and the Eye maketh a greater 
motion jn looking up and;down to the ends of the Croſs, than when the Sun or Stay is 
low, and therefore lubje& to a greater Errour. The beftmeans of all in my opinion 
is this; To try with two Creſſes ſet upon the like Degrees, how the Sraff mult be ſet, 
that they may ſce the ends of the two Croſſes in a Right Lime one with the other. 
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Having found that, and then taking off one of the Croſſes, and ſetting the Staff 
again, in the ſame manner as before, all Errours will be prevented, which by the 
lifting up or down of che Eye, might any way happen. 


EXAMPLE. 


I deſire to obſerve the Sun or any Star in the Soweh : I make my Eftimatlon, as neaf 
as I can, how high it ſhall be, or takethe Hezght of them a little before they ſhall 
come to the South, which I take to be 5o Degrees. I ſet therefore the two Croſſes 
each upon 50 Degrees, and the end of yep 4 in the hollow of the Eye-bone, on 
the outſide of the Eye, and move the end of the Sraff higher or lower till I ſee the 
end of both the Croſſes right one with the other, according as it is ſhewn by theſe 
Lines ABand CD inthe foregoing Fignre; and keeping in memory that ſanding 
of the Staff, I take off the one Croſs, and ſet the Staff again in the aforeſaid man- 
ner we the Eye, and obſerve the Altitude therewith, fo avoiding the Errow meti- 
tioned. 

w In 
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for the ſaving and 
eſpecia 


In taking the Heighe of the Sun with the C aoſr-Sraff,, they uſe red of blew Glaſſes, 
in oo ing the Eyes, yet it is eektinr ling very troubleſom for 
the Sight, if it be bright : Therefore the Pauadrant is much better, as 
will be ſhewed in the next Chapter. ' 221 

Thus | have ſhewed you how to take an Obſervation by the Fore-ſaff: © The next 
thing that ſofloweth in courſe will be to ſhew you how to work your Obſervation; 
which to do, take notice of theſe following Rules. 


To Work your Obſervation. 


F the Sun hath North Declination, and be on the Meridian to the Sonthwards of 
you, then you muſt ſubtrat the Swn's Declination from your Meridian Altitude, 
and that Remainder is the Height of the Equinottial, or the Complement of the Lati- 
tude North. But if you be in South Latitude, add the Sun's Declination to the HMe- 
ridian Altitude, and from the Sum abate go Deg. the Remainder is the Latirude. But . 
if the Sw» hath South Declination, you muſt add the Sun's Declination to your Meri- 
dian Altitude, and the Sum is the Height of the Equator, or the Complement of the 
Latitude North. If the Sun hath North Declination, and be on the Meridian to 
the Northwards, then add the Sun's Dechnation to his Meridian Altitude, and the 
Sum is the Height of the «/£quater, or the Complement of the Latitude South, if 
the ſaid Sum doth not exceed go Deg. but if it doth exceed go Deg. you muſt ſub- 
tract go Deg. from the ſaid Sum, and the Remainder is your Latitude North. If the 
Sun hath Somrh Declination, and be to the Northwards at Noon, you muſt then ſub- 
traft the Sun's Declination from his Meridian Altitude, and the Remainder is the 
Complement of your Latitude Sonth. 'When the Su» hath no Declination, then the 
Meridian Altitude is the Complement of the Latitude. If the Sun be in the Zenith, 
and if at the ſame time the Su» hath no Declination. then you are under the Equi- 


noftial. : 
But if the Sun hath North Declination, andin the Zenith, then look how many 
Degrees and Minutes the Declination is, -and that is the Latitude North. But if your 


' Declination be South, then are you iti Seth Latitude. 


If you obſerve the Sun or Ster tpon the Meridian beneath the Pole, then add 
your Mpridian Altitude to the Complement of the Sun or Stars Declination, and the 
Sum is the Height of the Pole. 


Examples in North Latitude. 
CUeeolel am at Sea, and I obſerve the Sun's Meridian Altitude to be 39 deg. 32 min. 


and the ſame time the Sus Declination is 15 deg. 20 min. North ; 1 demand the 
Latitude | ar in. : 


deg. min. 
The Meridian Altitude ——39 32 
The Declination North, ſubtr.——15 20 
The Complement of the Lat. _— —— 24 12 

go ©O 


The Latitude ] aw in——— ——65 48 North. 


poſe 1 were in a Ship at Sea the 18th of April, Arno 1667, and by Obſerya- 
tion I find the Sun's Meridian Altitude to be 62 deg. 15 min. The Latitude is requi- 
red, 
deg. min. 
The Meridian Altitude —— =———62 1 
The Declination North, ſubtr.——— 14 is 
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Admit you were in a Shop at Sea. the gb of: November, Arno 1679. and I find the 
Sun's Meridian Altitnde to be 24 deg. 56, min. The Latitude is required. 


The Meridian Altitude- —2 6 
The Declination South, add —— ——18 97 
The Complement of the Latitude, — 43 23 
go OD 
The Latitude 7 am in —— 46 37 


Suppoſe a Ship at Sea the 27th of Mey, Anno 1666. and I find the Sun's Meridian 
Altiende by ation 56 deg. 45 min. The'Latiexas is required, 


deg. min, 
The Meridian Altitude —— 56 45 
The Declination North, fwbrr.— 22 46 
The Complement of the Latitude—— 33 '59 

go OO 


- The Latitude required I am it——56 01 


2 Admit a Ship at Sea the 11th of Fune 1668. and find the Sun's Meridian Altitude 
by Obſervation 79 deg. 30min. North, It is required to find the Larirude 1 am in. 


deg. min. s 
The Meridian Altitude. _—— 79 30 
The Declination North, add — — ——273 31 
193 O1 
go GO 


The Latitude 7 an in————1. 0 


Suppoſe I were at Sg« the 14th of May 1693, and the Aſeridian Alritude of the 
$un was 69 deg. 3 min. North, 1 demand the Letitude the Ship is in at that time. 
deg. min. 
The Meridian Altitude —— 69, 03 
Fhe Dectlination North, add —— —20 57 


99 009 , 
99" '09 


The Ship is Wider ———— co oo the EquinoQinl, 
Examples in South Latitude. 
QUepoi 1 were at 64 io.a Ship the ſecond of Fune, Ano 1666. and I find the 


Sur's Meridian Altitude by Obſervation to be 64 deg. 45 min, The Latitade 
the Ship is in, is requized, 


. 


deg. min. 

'Tbe Meridian Altitude North ——64 45 

+ The Declination North, ada —23 15 
The Complement of the Latitude ——88 


00 
90 ©O 


The Latitude the Ship is in 02 , 00 Soxth, 


Suppoſe a Ship at Sees the 28th of December, Am 1695, and in Longitude 
169 deg. Eaſt, and I find the. Aferidien Altitude: by Obleryation to be 59 eg. 
52 min. The Latitude the $hip is in is required, The Declination in the Meridian 
of London for the 28th of December, is 22 deg. 25 min. and the daily difference of 
Declination is at this time 8'mu7, Therefore itfyes look in the Table of Proportion 
following, you will find the Proportional 5 and to be about'4, which you oy 
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| add totheiDeclination of the Meridian of London, and the Sum will be the Decl;- 
nation or the. Longitude 169g deg. Eaſt. which is 22 te. 29 mm. 
deg. min, 
The Meridian Altitude North — —59 $52 
The Declination South, ſubtr. _—— ——22 29 


The Complement of the Latitude. —-37 23 
go O09 


The Latituge the Ship i in w— 37 South, 
Suppoſe I were at Sed in a Ship the 29th of Zune, 1679: and: I find the Sun's He- 
ridian Altitade tq be 62 deg. 23, win. North , The Latitude is required. 
deg. min, 
The Meridian Altitude North —— —62 23 
The Declination North, add— 22: 26 


The Complement of the Latitude—— 84, 49 
go OO 


The Latitude the Ship & it————o05 11 South. 


Admit a Ship were at Se«' the Sun's Dechnation 13 deg. 53 min. Sowth, and the now's 
Meridian Altitude 80 deg. 43 min. Somth, The Latitude is required. 
deg. min. 
The Declination South ————13 ' 53 
The Meridian Altitude — —- —- 8 43 add. 


94 36 the Swn. 
Subtr.—90 OO 


The Latitude the Ship is in——— +04. 36 South. 


If you. obſerve _ part of -the Swz, you muſt: fubtga&-16 mn. if you ob- 
ſerve the lower part of the Sur, you muſt add 16 mn. for the Sun's Semidiameter, and 
the Sun will be the true Altizade of the Sun's Center. 


Examples of the Stars in North Latitude. 


GUppoſe! am at Sea, and obſerye the Brighteſt of the 7 Stars upon the Meri- 
dian, and find his Meridian Altitude to be 47 deg. 20 min. and the Latitnde 
were required. 


"> 


- IE 
-23. 03 North. 


The Declination of this Star is 
The Meridian Altitude —47 20 . 
Swbtratt the North Declination —_ og *' 23.7 ( 
The Complement of the Latitude —— 24 17 

go ©o' 
The Latitude 7 am in—— wits 43 North. 


Admit I were at Sea, and obſerve Hydra's Heart on the Meridian, his Alrstnde is 
36 deg. is a and his Declines! is*7 deg. 1 5 min, South, 'The Latitizde of the Place 
is dema 


| «x mn, 
The Meridian Altitude «- is 
The Declination « South — wa -4 —07 . 15 add. 
The Height of the EquinoCtial above—43' 0 30 the Horizon. 
go OO 
The Latiwde the Ship 55 Sle—n—— 46 .. 30 required. 


This ; you ſee isplajn, and needs no further Preceph but what is already ſaid con- 
cenming the Sur. CHAP. 
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Crap.1 4- A. Deſcription of the Quadrant. 


CH AP, XIV. 
A Deſcription of the Quadrant. 


He ©nadren is formed of two Avebes, a leſſer and a greatez; the lefſer Arch 
contains 60 Degrees, and itis called the S:xry Arch ;, rhe greater contains 30 
Degrees, and is called the Thirty Arch. To the Qaadrant allo belong three 
S3ghts or Y anes ;, the Horizon Vane at 1, the Shadow-Fane at G, and the Sight-V ane 


at F, | 
| The Vſe of the Back-StaF or Quadrant. 


Et the Vane G to 150r 20 deg. lefs than the Complement of the altitycie of the Sun 
required ; then look through the YaneF, to the vpper Edge of the Slit in the 
Horizon Y ane, and cauiec the upper Edge of the Shiduw of the Shadow-# ane to fall 
upon the upper Edge of the Sl: in the Horizon / are, and then if you ſee all Skie and 
no Water, then put your Sight Vane a little higher towards D; but if you ſee all 
Water and no Skze, then pull your Eye-Fane lower towards E ; and when you have 
done ſo, obſerve again; and then if you ſee the Shade lie upon the upper part of the 
Slit, on the Horizon Y ane, and you at the ſame time do fee Horizon through the 
Horizon Vane, then that is al you can do until the Sw be riſcn. higher; and'lo tend 
the $:17 until he be upon the Meridian ;, and when he is defcending, or as we com- 
_ monly Gy, fallen, you will ſee nothing but:the-Skie;, and your Yanes being faſt in this 
poſture, you have done obſcrving the Sun upon the Meridian thatday : -. 
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Therefore reckon the Degrees from B to the upper ſide of the Vane G; toit add the 
the number of Degrees from E to the Eye- Sight, and their Sum is the Diſtance of the 
Sun from the Zenith, 


Rules to find the Latitude by obſerving with the Quadrant. 


Irſt, If the Sun hath North Declination, and you be in North Latitude, and the 

Sun upon the Meridian, Seuth of you then if you add the Swn's Declination to 

his Zenith- Diſtance , (that is, the Complement of the Sun's Meridian-Altitude) the 
Sum will be the. Lats:aude you arc in. 

But if the Sun hath Sowrb Declination, and you be in North Latitxde, you muſt ſyb- 
traſt the Decjination from the Complement of the Meridian Altitude, and the Remain - 
der will be the Latizade the Ship i in. 5594 

If you be to the Sorthward of the £quixettial, and the Sun's Declinetzon Souther« 
ly, and come to the Meridian in the North z in ſuch caſe you muſt add the Decline- 
1107 to the Zenub-diſtance, and the Sum will be yout Larne. 

Bur if the Sun be tothe Northwards of the &/£quanetiial; (that is, have North- De+ 
chmation) and come tothe Meridian in the North, you muſt ſubtraft the Declination 
from the Zemrb-diſtance, and the Remainder will be the Latitude. 

If you be in North Latitude, and the Sun's Declination North; and the Sun come 
ro the Meridian in the Novrh ; or if you bein Soxth Latitude and the Sun having Seach 
Declindton come to the Meridian in the Sawh;; in' both theſe caſcs ſuberat the Ze- 
nith-diſtance from the Declination, the Remainder is the Latitude of che place. 

If you obſerve the Sun's Meridian Altirxde under the Pole, add the Sun's Declina- 
tion to the Zenith-diſteher,/abd ſubtradt the ſum from 180 deg. the Remainder is the 
Latitude of the place, - , 

; #07 MC; -- 


Examples in North Latitude, 


AV being in aShip tea the fifth of May, 1694- and by Obſervation I find 
the Sun to be diſtant from the Zenith 37 deg. 52 min. being upon the Meridian 
I require, tha Latitude.the Ship is in, £5 rx* "1A 
{240TH 5.8 \* dep, win... 

The diſtance of the Sun from the Zenith ——— 37 $52 

North Declination— — — —19 O02 


The Latitude required the Ship # i,———56 54 
Suppoſe a Shipat Sea the 29th of Fuly, Anno 1682. and | find the Complement of the 


Sun's Meridian Altitude by Obſervation to be 3 3 deg. 10 mit. The Latitude of that 
place the Ship is.ia is required. 


deg- win. 
The diſtance of the Sun from the Zenith———33 10 
North Declingtion, AU —— ——— ——I6 07 


To(Latitude the Shiy is in——————— 17 


pwereat Sea the 13tbof* Sepr,-1683. and I find the Complement of the 
Syn's Aleyidige Altitude, or diſtance from the Zenith, 45 deg. 58 min, demand what 
Latizude. | Ship is in EN C ' «... . 
q;:0 & + H ; 4 7 deg. mine So / 
CY The Zenith-djſtance of the Sun —————4z $8 7 
.”\ The Declinazion South, ſubrraſt————— —0o 07 


- «The Latiende rhe Ship 94h. ———— — —45 51 


\ Adivit 1'Shiy were at Sethe fourth of December, Anno 1690. and the Complement 
of the TY feridiaeu Altsinde that day were 49 deg. The Latitude the Ship is in, is 
required, _ |. | A . * 


1 4g. 


Caae.14: in North Latitude. =_ 


degr. min. 
The Sun 5s diſt ant from the Zenith— —— —— 49 23 
The Sun's Declination South, ſubtraft — 23 20 
The Latitude rhe Ship BOND ——— — EM \ 03 


Suppoſe I were in a Ship at Sea the 23dof Aſay, Ame 1695, and I am alfe in 
Longitude to the Eaft of the Meridian of London 13 deg. and I find the Complement 
of the Meridian Altitude by Obſervation to be 1 3 degr. 28 min. The Latitude is 


required. | 


drgr. mie. 
Declimetion i» the Meridian of London 22 17 


The Propottional Minutes, /abtrat# —— ——— 00 03 . 
The Sun's Declination in the Meridian given—22 14 
The Zenith-diftance of be Sun ſabre. —1y 23 
The Latitude cha Ship © in —— —— —08 46 


Examples in South Latitude. » 


Dmit a Ship, at Sea the 7th of Fuly, Anne 1695, and the Smn being upon the 
Meridian, | find the Complement of his Meridien Altitude by Oblcrvation to 
be 42 deg. 50 min. North. The Latitude is demanded. 
degr. min. 


The Sun's dift ancd fam the Zenith 42 yo 

The Declination North, ſubtratt —— —— —21 16 

The Latitude. che Ship i in——— —; 21 34 
Admit I were in a Ship the fifth of November, Arno 1687. and the difference of 


itude from London 120 d. Weſt, and the Complement of the Sun's Meridian Al- 
ont dy Obſervation is 31 deg. 53 miz. North : the Latitude is required the Ship is in. 


dep. min. 
The Sun's diftance from the Zenith —— 31 53 
The Declination South, at London — —— —— 13 37 
The Proporcional Minutes —— —— o5 Aaded. 


The Sun's Declination « the Meridian given — 18 « 42 
Which add to the Zenith-diftance———— 53 


The Latitude the Ship is in — ——— Jo 35 


Suppoſe I were in a Ship at Sea to the Southward: of the e/£quine#zal, the third of 
\Fannary , Arno 1633. and I find the Sw upon the Soxth part of the Aferidian, and 
the Complement of the Meridian Altitude is 14 deg. 35 min. The Latitude the $hip is in 


is required. 


| deg. mM. 
The Sun's diftazce from the Zenith —- —- ——14 38 
The Declination South ————————— 28 


The Latitude the Ship is in. 


ns —— 6 $0 


— —_ 


my 


— 
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CHAP. XV. 


The Deſcription and Uſe of « Quadrant for the taking Altitudes on Land 
or Sea, of the Sun or Stars, or the Altitude of Hills, Trees, Steeples, or 
Caſtles, or any other Objet?. 


The Sqmidiameter of the Quadrant is about 19 or 20 Inches. The Arch of 

the Quadrant is divided into 90 degrees firſt, and cach degree into 6 equal parts, 
each part being 10 minutes, which is near enough for Sea or Land Obſervations, and 
numbred as you ſee from 10 to go deg. In this Quadrant is inſcribed the Lnadrat 
CEFG, whoſe ſide: GF and F E are divided into 1 00 equal parts. On the ſide GF 
are the parts of Right Shadow ;, on the other fide E F are the parts of Contrary Shadow. 
In the Cemter at C ; is a Praf-Pin, on it to hang a Thread and Plummer ;, andon 
one of the ſides there is a Sight made of Braſs at E. Thereis alſo at Horizon-V ane, 
let in upen the Center C, and a Shade-V ant and Sight-F ane, for Back-Obſervation. The 
Uſe of the Quadrant is as Follows. | 


T His ,2uadrant is to be. made of well-ſeaſoned and ſmooth dry Box or Pear-tree. 


Car. The Uſe of the Quadrant. 


"EXAMPLE. 


+ Admit I am aſhore, and would know the Sun's Meridian Alricude, and true Lati- 
twde of the Place. Take the, Altitude thus), The Srring and the Plummer being hang- 
ed on the Center C, turn the Braſi-Pin to the Sun, td hold up'the Center until the 
ſhades of the Braſs-Pin ſtrikes on-the Sight and {ine at E, the Thred and Plummer play- 
ing caſily by the fide; mark where it.cuts the Arch of the Quadrant, as at F, that is 
the Sun's Altitzde, and reckoned from H; and the Latitude ts found by the lame 
Rules as you have been given in the Uſe of the Fore-ſtaff. The beſt way to hold the 
< uadr ant ſteady, is to skrew it with a Braſs-PinatK, to a flaff ſet perpendicular, 
and then you may raiſe it by degrees, as the Sun rites. 


PROPOSITION TI 
For Back Obſervation at Sea. 


Take the Handle of the Qadrant at H in your hand, after the Yancs arc ſet on, 
and fix the Shade-Y/ane;, then hold your Quadrant upright ;. then bring your Sighe- 
V axe to your Eye, and look through your Sight upon the Herizon-F anc. You muſt 
be ſure to hgld your LZuadrent fo, that the upper part of the ſhadow of your Shade- 
V ane may full upon the upper part of the ſlit of your Horiz.0n-F axe, and look through 
the ſir for the Horizon : but if you cannotfee the Horizon, but all Skie and no Water, 
you muſt put your Sight-axe a little higher towards V ; but if, on the contrary, you 
do ſee all Water and no Skze, then ſlide your Srght-Fane a little lower towards H, and 
then make Obſervation again and'if the upper part of the: ſhadede lieupon the up- 
per par of 'the ſlit, and you ſce the Hor5z 0 at the ſame time, then you have the Sun's 
preſent Alitads, and you muft wait longer as your judgintnCinforms you; cill the Sun 
1s upon the' Meridien; and obſerve as youdid before : and if. the Sur be to the Weſt 
ward of the Meridian, and falling, you will ſec all 5c and no water, gnd the work is 
done for that day. Then look what degrees the Shade-Yane is put at, which in the 
Figure is at 70 deg, which note. Look atv what deprees ang} minares do Rand againſt 
your. Sight-V axe, which ſubtraQt from the? former dagrees by: the Shade Y ane, and 
the Remainder is the Sun's Meridian Alruude, As in the Figure, the Sight-Vane is at 
25 deg. 30 min. which taken out of/ 70 degatt@Remiainder is 44 deg. 30 mir. the Sun's 
Altitude. And'the _ of working your Obſervation is the very {ame as you have 

been given inthe Uſe of the! Fore-Sraft 1 325 1 09 92 \\ 


PROF wv SEETIES 
'To find whether 'a place be level with the! Eye, or not: 


Ake the Qn4drant,: and* [60k throughtthe Sigbt at E;:bip otic Ceter-pin C; unto 
the place you would know whether it be level; ornot.» If che!Zbred fall on 
CH, then is the Place level with the Zye; but if it ſhould fallwithiny upon any of 
the Diviſions, then it is higher? 'if withourthe.Luadrany chew it is tower than the 
level of the Eye. | -£ 92{QU 2: lhe 6 7 On 31109 1011715:3 WOT ©; 
| \i1mnar We” fv 5 . sr \<\ 501 © 
' 17 bbs PR P. IL » wah : _ © +0 
To find the Height of ax Houſe, Steeple, Towet, 6 Tree,' from the 
Ground | at .0ne Obſervation.., . _ 


*»% «48 


I1 7 att ! U3 19140 LU 4, 


lh you can approach the foot of the Qbjc& whole Hey he you delite, the thing is 

ealily performed by this Quadrant ;” hold up your Seve to the place whoſe 

Height you would know, and looking through the Sight on the fide EC, going 

nearer no further from it till the Thred cut 45 degrees, or fall upon 100 Parts 4 
| 


- 


: 
- 
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the Quadrant : ſo ſhall the Height of the ObjeRt above the level of your Eye, be equal 
to the Diſtance between the Place and your Eye. 
If the Thred fall on 50 parts of the right ſhadow, the Height is but half the Dsſtance. 
If the Thred cut 25 parts of right ſhadow, "it is but a quarter of the Diſtance ;, but 
if it fall on 55 parts, it is three quarters of the Diflance.- The Rule is, 


eA' 100, to the Parts on which the Thred faleth ;; 
So is the Diftanceto the Height required. 


ao” " 


A 3 an. 


But when theThred ſhall fall onthe parts of the contrary ſhadew; then if itfall on 
$O Parts, the Height is double unto the Diſtance. If on 25, it is four times the Ds» 
Farce, If the Thred fall upon the contrary ſhadow, this is the Rule. 


As the Parts cut by the Thred, are uyyo 100: 
So is the Diſtance wo the Height. 


2 P R'O'P.' IV. 
"The Diſtance being given to find the Altitude at two Stations. 


CG Uepole ED were a Tower or Steeple,, whole Altitude you would know, and you 

cannot come ſo near as to meaſure between your Station of 45 deg. and the Baſe 
of the Obje, by reaſon bf ſome Wall or Moat ;, yet by the proportion of the Zine 
of Lxadrature, you may help your ſelf by another Seaton. 

*Thus if you could nat meaſure the D5ſtarce from Bro D, then go backward from 
Bto A, until-the Thredcut the 26 deg, 30min. of your , Quadrant ; and meaſure the 
Diſtance between Band A; as ſuppole it to be 32 Feet or Tards, which is equal ta the 
_— DE3a; the whole. Zine D A being 64 Feet or Tards, double to the Hezgbr. 

tif you cannot come ſo near the Foot of the Obje(tas to make an Angle af 4 
deg. then take two other convenient fations, and obſerve the two Angles at tho 
ſ<tions, meaſuring the Dsſtance cen. the ſtations, Then ſubtrat the greater of 
the two Angles from x80 deg. and to the Remainder add the lefſer Angle obſerved, 
and fabtxatt that ſwum from 180 deg. and note this Remainder. - Then ſay, 


eAs the Sine of the Loft remaining nin Angle 
wi Jo the Ds Mo RUG —_ 
|. . $6 # the Sine of #be leſſer Angle abferve 
, -\ ,_ To @ fourth Number. ' And 


As 


mm 04 — 


Chiavas. 
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The Uſe of the Quadrant. 81 
As thu fourth Number, to Radius: 
Ss RENT of the greater Angle obſerved, to the gee of the Object requi> 


EXAMPLE. 


Suppoſe the Angle at the firſt Srarion to be 43 digr. 50-with. and the Angle at the 
ſecond Station to be 30 dey. 58 ®. and the Diſtance betwitr the ag 60 Bos 
zo find the Alritade of the Objett aboye the Level of the Eye. 


« fr Ang, he um 

rraQted from 480 deg. leaves 136 dey. 16 m.to which adding ny the / Ante, t 

is 166 deg. 08 min. which ſubtragted from 300 ws leave 12 x. $2 min. 
Then , 


As Sine 12 deg. £2 min. 


To the Diſtance of the two Stations, 60 Yards z 
So is the Sine of the lefſer Angle, 30 deg. 53 min. 
L, 4 fourth Number, which is 13 Yards. 


Then, A thy fark Number, 138 Yards, 


Radius: 


So ihe Sine of the greater Angle, 43 deg. 30 my. 
To the Altitude required, 95 Y 


PROP. V. 


By the Height of the Sun, and the Length of the Shadow, to find the 
Height of any Tree, Tower, or Steeple. 


This Concluſion may be tried by a little Quadrant, by which you ny take the 
Sun's Altitude to} or 3 of a Degree, which isnear nor | for theſe Concluſions. 


A 'p: 4 Fd 
Pd EY | Fa 4o 
A4 B 
Suppoſe D E to be a Turret, or Steeple, whoſe Height is required to be found by 
he fhewit makes on CE ee nh ther th VIZ. -Lerthe Height of the Sw 
be 37 deg. 00min. and the Length of the ſhadow 40 Foot, the Rule is, 
As the Radius go deg. _——— —— —— 10 
To the Length of the Shadow 40' Foot —————160206 
So i the Tangent of the Sun's Height 37 deg. —— —987711 
To the Height of the Thing _ 147917 


which 


—_— 


. 
: x 


bs. 
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which is found to be 30 ,4$ Parts, which ſhews the Height to be a little above 30 
Foot. 


Here is another way to do the ſme without the help of a Gd, viz, Set up a 
Staff of - any Length, 3 Feet, as CB, and the Shadow ch it makes fromB to 


Ais4 Feet; and becaule the ſhadow of the Tower from the Baſe thereof to Bis 46 
Feet, | lay, 


As the Shadow of the Staff, is to the Height of the Staff: 
$0 is the Shadow of the Steeple, to the Height of the Steeple. 
The Operation may be performed by Natural Numbers, or by Legarithas, thus, 
Vit, . 
Art 4 Feet, to3: ſo 40 Feet to 3oFeet. 
3 


xz# (30 
44 


As the Shadow of the Staff 4 Feet A B, Log. _—o, 60206 
To the Length of the Staff 3 Feet BC — 0, 47712 
So is the Shadow of the Steeple 40 Feet DB——, $0206 
; 2347918 


—— 147712 


To the Height of the Tower z0Feet DE— 
] 
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Conſtant Kalendar: 


OR AN 


ALMANACK, 


SHEWING THE 


Primes, Epatts, Domimcal Letter, and Moveable 
Feaſts, the Hour of Sunſetting each Day in 
the Year. 


vVITH EXACT 


TABLES 


OF THE 


Suns Declination. 


— 
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AN 
ALMANACK 
| . For XXXII Tears, 
According to the Engliſh and Foreign Accounts. 


E after 
Sunday. 


Whu- 


Sunday. 


 Shrove 
, Sunday. 


The Uſe of the Almanack 
for 32 Years. 


His Table ſheweth firſt 
the Date of the Tears, 
ſecondly, the Prime , 

or Golden Namber ;, thirdly, 
the Epatt; fourchly, the Do- 
mimcal Letter for theſe Years; 
and then in their Order the 
chief _—_ Feaſts, (viz.) 
4| Shrove-ſunday , Eafter-day y 
and Whit upon eb 
all the reſt depend. T he Fo- 
reign Account is commohly 
ten days before us. 


Of the Terms. 


8 ere are four times of 
the Year appointed for 
the determining of Canſes , 
4] theſcare called Terms, Two 
of theſe Terms, viz. Hillary 
Term,and Michaelmas Term, 
1] atreata conſtant time of the 
Year; but Eefer Terw nd 
Trinity Term are ſooner or 
25] later, as thoſe Feaſts happen. 
27] Each of theſe Terms hath ſe- 
veral Returns, and each Re- 
24 tury hath four days belong- 
16] ing to it. The firſt is the 
171June 5] Day of Retwrnor'Eſſoin, for 
the Defendant in a Perſonal 
Adttion, or the Tenant in a Real Attion. The ſecond is the Day of Exception, for the 
Pliintsff or Defendant to lay an Exception. The third is the Day whereon the Sher; 
muſt return the Wrir. ' The fourth is the Day of Appeararxce in the Court. Theſe 
four Day: follow cach other in order, except a or Holyday take up any of 
them, *and then the pare | ſerves for both s. 
The Beginn br of Hillary Term and Michaelmas Term, with all their Re- 
turns, you ſhall find in this following Kalender, which arc conſtant if no Sunday hin- 
der them. 
er Term begins Wedneſday Fortnight or 17 Days after Eaſter, and ends the 
As aſter Holy Thur ſday, or the Munday before Whitſunday. It hath theſe five 


Returys. 
Qnind. 


Feb. 
March 
Feb. 


10/March 
{April 


1709/19 

I71 __u_ 
1711] 2/22 
1712] 3; 3 
1913] 4/14 
191 Tay 
1-15} 6 6! B 


Ls 


86 


mt. 
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Treſ. Paſe. Three Weeks 
Menf. Paſc. A Month 
EIA Paſc, Five Weeks 


Cra 


Quind. Paſe, A Fortnight 
after Eaſter. 


« Aſcen. The Day after Holy Thwſdey. 


Trinity Term begins the Friday after Triniry-Swnday, which is next Sunday to Whit- 


ſunday, and hath theſe four Returns, 


Craſt. Trin. The Manday after Trinity-Sunday, 
Ot. Trin. A Week after Trinity-Sunday. 8 
Rind. Trin. A Fortnight after Trinity-Sunday. 
Tref. Trin. Three Wecks after Trinity-Sunday. 


The Exchequer opens four Days before Trinity Term; but eight Days before the 


other Terms, 


Lo! bere a Trade ſurpaſſeth all the reſt ;; 
No Change annoys the Lawyer's Intereſt. 
Hu Tongue _ Lands, builds Houſes, without Toy! ; 


The Pen's bu 


Him Storms diſturb not, nor Militia Bands. 
The Tree roots beſt, that in the Weather ſtands. 


lough, the Parchment « bis Soil ; 


| yore” © of the Sun's De- 
How to ReQike the Tables of the Sun's | clination. 
© «lg at any time by Profthaphe- SHt $I ry E\S'S | e ? 
xeſes. - . 4 in 
| HHHHHGHHHHHE 
The Uſe of the Table. - 2] _ 
2/1 k 
HE Swrs Declination in this Kalendar is | 3/1 212 27 
Calculated for the Years 1665, 66, 67, 27] 51'7B5 
and 68. but for any Year after 1668, the Rule 4439126] 4] 
is thus. 2013 231 4 : 
22361431381 241 2 : 
For Example. 1 would know the 5un's De- gl23l 2 O 
clinatson for the year 168g. you muſt always [10 $5132123|_1ja1 1 
1668 from the year given, which is |t1 7122] o[21]z5 
here 1689, the Remainder is 21 years; which |' 7124} ! 
when the being divided by 4, the Quotient is 5 Leap-Tears, 5 43 ons y Y 6 
Decliuari- and 1 remains, which ſheweth it is the firſt Year |15/27141/4435/20) 3123 - 
on incres- after Leap-Tear. F {Si 
Ra. Now I deſire to reQifie the Table for the firſt |; I I 
for decreg» day of April, which in the Kalendar you have |18/2941]4335118] 512 I 
ſing ſub- 8 deg. 39 min. and in this Table you have 40 Se- [19394114334]! 
rratt, —_— which multiplied by 5 Leap Tears, give RE EP?2 - 
200 ſeconds, that is 3 min. 20 ſec. to be added to [2*|3! pr : is SPP, 
C0 39 em Sq you have 8 deg. 42 ms, for the 436321 þ I 
Sun's Declination in 168g. 4232114] !1oR2gg1 e4lt2 
rju2}2 13112 
3/44141131112] 1 11428311 
41}3o| 11] 13Boki 1A1 
14B11 t1 
5 148i cxſt 
191g! 21tc|l 
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A Table of the Sun's Declination. 


F ANU ART. XXI1l. 


Leap.ye. Firſt. Second. 


1684 1685 16386 
1688 168g 1690 
1692 1693 | | 1694 
1696 1697 1698 
1700 1701 1702 
'1704 I7Os 17 

1708 170g 1710 
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A Table of the Sun's Declination- 


FEBRU ART. XXPY TIT. 


Leap.ye. Firſt. Second. 
| 1 684 168; 1686 
; It þ 1688 168g 1690 
Þ B 1692 1693 1694 
I 1696 1697 1698 
== 1700 1701 1702 
INH 1704 1705 1706 
I} | 1508 1709 1710 
Wis: 1712 1713 1714 
, 8 © Riſing T 
| 8 | and Sett. \' 
| ! 18 $113 
2 Purif. Mar. [13 
231 Craſt. Pur.\13 
4 Except. | [12 
Ret. Brev. [12 
Appear, [12 
4: 59 817 
©4in X. [11 
| Oct. Pur. |11 
Except. 10 
Ret. Brev. |10 
« 9 9 _=_ 
A ; 9 9 3522 
alentine. | 9 9 9 f 22 - 
5 14 719 8 8 F5of23| $8 
s 16 7|8 8 8 27123] 8 
5 18 7 : 8 8 522| 8 
y © 10 . 7 7 42123 
8 ys 22 7]7 7 7 20/22 : 
7 s$ 24 77 6 6 $7123] 7 
6 s 26 7] 6 6 6 34123] 6 
5 s 28 7 : 6 6 1cf24] 6 
4 29-7 d) 5 47123] x 
3 atthew. 5 s 5 24123 : 
2 |s 34 7] 5 4 5 oÞz4|5 
I 36 7] 4 4 4 37123] 4 
" s 38 7| 4 4 4 213]24| 4 
29 $5© 20X|4 3 3 3 
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A Table of the Sun's Declination. 


"MARCH XXX. 
Leap.ye. Firſt. Second. 
= vw 1634 a 1685 | 1686 
1688 168g 1690 
1692 1693 1694 
1696 1697 1698 
1700 1701 1702 
1704 I705 1706 
1708 170g 1710 
T 
5 
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14; 5 
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Leap Je: Firſt, "WP? 
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A Table of the Sun's Declination. 
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FUNE XXX. 
FRA Firſt. Second. Third. 
1684 1685 1636 
1688 168g 1690 
1692 1693 1694 
1696 1697 1698 
1700 1701 1702 
1704 1705 1706 
1708 1709 1710 
1712 1713 1714 | 
I | | ' > 8 
S oy . © Ri j D | . TOP 
IA $7 | | 
IJE |25 © 20 Tl|23 13 23 3 21 | | 
2|F [a3 8 11 4123 17] 4123 4123 15| 4 
31G Þ* 8 18: 4|\23 20) 3123 3123 19] 4 
41A [22 3 12 4123 23} 2123 3]23 22] 3 
5B 129 $ 12 4123 2g] 2123 3123 a4f 2 
118 $8 12 423 27] 223 2123 26| 2 
Jef 8 13 4123 of 123 Ijz3 28} 2 
E | $8 13 423 30| 123 I23 29] 1 J 
glF [17 Days @ a [23 31] of23 I\23 2ol 1 . 
19G |15 ſtand, [23 31}, o[az \ Fiz3 31] 1 I 
S IiA 14 ©- in &. [23 31] '2[23 oz3 311 © pl 
S [x2}B [13 Days [23 30} x23 olzz3 31] © q 
S 131C [12 orten. 123 29H ofz3 O23 30] 1 1 
14|D [11 8, 13 423 29} 2123 i]23 29] 1 . 
I TE 10 8 13. 4|23 27] 2[25 2123 28] 3 1 
$1290.19 $ 13. 4J23 25] 223 2123 26} 2 if 2 
[1JG|S [8- 12 423 22} 3[23 2123 23] 3 | 
Az 18. 12. 4|23 9f 323 3|23: 20] 3|23 ar] 2 
{19]B | 6: 21]S, 11. 4[23 16} 423 4|23 17| 3 
20/Cl 5. ſe 51 4[23 12} 423 +123 173] 4 
21D] 4 It: 4/23 © $5[23 ylz3 of 4 
Ib 9 10.8123 3 512 +3 5 4|23 «6g 
| Is 3 lI@" 4/122: F4 F[23 S93 M2 4 
| | G : John Raps 2X 3 6122 6122 56| 5 
AF $- 4]22 474 6[22 4/22 51] 5 [2 
| Aj 8 8. 4|22 41} 522 7]|22 as '6 6 
(28 8 4122 34} 922 7]22 38] »- 6 
D126. 1718 4122 7 142 7122 31] 7 6 
29) E | Peter Ap. [22) 26 7 [32 8122 34] +7 
k. of FPS 13/8 4: 4|22 12f 822 8122 16] $8 g 
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A Table of the Sun's Declination. 


FULT XXXI. 


Leapye. Furſt, Second. 
i 1654 i635 | 1686 
1638 163g 1690 
1692 1693 1694 
1696 I699 1698 
1700 1701 1702 
1704 1705 1706 
| 1708 1709 | 1710 
I712 ws I713 V+ 4. Zz 
[" 1 by | O SIf>] 
S$|?|> F| 95@y k& F[S|F SS S's 
* & +> | Wim and Sett > h 
[2 F400 mand LE 
113 124 8 3 422 22 
21A -/23 1O© 20 S.|ai $6 821 g$| 82> 
z| 3 22 ' 148 2 <4|21L 47] 9'2A1 9'21 $1 
4 - 2k | 8: RT 3 9/21 9/21 4 
$[12 129, 10S - © 4jat 2 16{21 311ro2s 33 
6|E 19 P 58 Fjal Io 102 21 1021 23 
JF 18 o7 $7 Flair 10/21t 1/1 fz1 15 
| $[G 17 19/7 56 Fo Fjrr|2r od i121 3 
gjA {16 7 55 $6 40911120 49] i2'20 g2 
Ic B 15 8/7 54+ FRO 3412120 37 17120 45 
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Book II. To find the Sun's Declinarion. 


To find the Sun's Declination #pox every day of the Tear. 


the Ecliptick, and returneth again to the ſame) is not of 365 days juſt; 

but about 5 Hoxrs and 49 Manares more (thar is, little Iefs than 6 Hour: ;) 

Wherefore after three Years, there is always added to the fourth fouc 
times 6 Hours, that is, a Day more in Febrxary, for to Count the Tear or the Revolu- 
tion of the Sanin even Days ; therefor char fonth Year is called Leap-year : where- 
fore when we deſcribe the 5w's Deciin, 10710 Tabler, we always ufe ro! make four 
{everal Tables, for four tueh Years following one the other; .and yct 'by reaſon of 
the atoreſaid difference, that four Revolations of the Sun donor juſtly make up one 
Day,but wants about 44 my. it bringcth it proceſs of time ſo great a difference in the 
Declination, that it is needful every twenty Years to renew fuch Tables. 

To find the Leap-years, this is the Rule, Divide the Tear of ow Lord by 4, and if 
nothing remains ut is Leap-year, but 3f 1, 2, 0r 3, then: 5: the firſt, ſecond, or rhird year 
after ;, as 1684 divided by 4 there remains o, which ſhews it to be / eap-year; and 
1685 divided by 4, leaves 1 for the firſt year after, and fo for any other year. 

Each Moenthin the foregoing Tables hath 12 Columns; The firft ſhews the days of 
the Mench ; The ſecond having the Domunica! Letters, ſhews the day! of the Week; 
The third having two Rows of Figures, the firſt of them ſhews the Ep4# of the Aeon, 
and the other the Hour of the Day, reckoning the ſaid Hours always from Noon; The 
fourth ſhews the chief Days of the Year, and the Terms and their Rerwyriwhich arc 
fixed and.certainz and in the void places it ſhews the Riſing and Setting of the Swn in 
the Latitude of Loxdon, . for which theſe Tables are calculated, and the Place of the 
Sun every 10th Day. (Theſe four Columns of themlclves are fit for ordinary uſe, and 
way with a, httle pains perform all the Concluſions which the, yearly Alwanacks do, as 

ou ſhall, ſee by the following Rules.) The fifth Colmmn ſhews the Sux's Declination 
Ir evey Jo df the Tear, for all the Lecp-years above-yritten, The ſixth (hews the 
Difference of the Sun's Declination ; The ſeventh ſhews the Declination for the 
firff Years from the Leap-years, The eighth the daily Difftrence in thoſe Years; The 
ninth, ſhews the Declination for the ſecond Year from the Leap-year ; The tenth the 
Difference ; The eleventh the Declination for the third Year from the Laap-year ; the 
twelfth, the Difference. The Conſtant Kalendar | borrowed out of Ingeniobs Mr. Phi. 
lipss Purchaſers Pattern. 


* HE Sun's Tear (that is, the time that the Sur goeth out of a certain Poim of 


ATiable by which you may proportion the Sun's of the Difference of the De- 
Declination to any other Meridian. clination in divers places 

The Difference im aa dleelral of the Earth. ., © 

Declination daily.\ooþ03 ogogt2þ1g| 21124 k | 
are If MJ nimilnd Ote this, rhey that are morc 
43 enix ak. Kits MMI Eafterly from the Meridian 
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| a5\o ofjojIf112Þþ2] 3} 3] feth either Northward or South- 
Degrees of 60/0J0]1|1|2}2| 34 3} 4 ward;-and when the Sun's Decti- 

|; of  75/0Jo[1]2[2]3|4] 4| nation decreaſeth, it is greater, 

tude © gojojſof1|[2}3[ 414] 5 On'the: contrary, they that are 
icher Eaſt or <105/0[1]2|2|3]4|5] 6 more Weſterly from the Meridian 
Weſt. 1200[1]2|3 [4 5] 6 | 2 of Londen, when the Declination 
135 ©[1]2|3[4]5]7] ©] 9] increaſeth North or South, have 
150o0[1]|2|3}5|[6]8] gft& more 'Declination, and Fefs when 

1650|1]|2]4|5]6|8|0 the Declination decreaſeth, 
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BB & & 5 &# 7 If 4 

On the 26th of March, the firſt Year aſter the Leap-year , I defue to know the 
Declination of the Sun at Noon at Bantam in the Eaſft-Indies. I find 

by Globes or the Plat of Mercator, that Bantam is to the Eaftward of 360. 24. 110 


the Meridian of London about 110 Degrees 4, (we do not eftcem of a 2 
depyee or ewo, becauſe it amounteth to nothing in this buſineſs.) Say, _ 


If one Revolution of the Sun, which is 360 degrees, requires 24 hows, (1 T6ao 
what time will 110 degrees ? Facit 57 howrs, and ſomething more; 2Z(2 
whereby the S»n comes to the Meridian 7 Hours ſooner at Bantam, 264(0 
than it doth at Londen ; fo that it is 12 a Clock at noon at Bantam, 36(0 (7 
when it is 4 of the Clock in the Morning with us at Londow, The 161 
Sun's Declination for the 26th of March, is 6 deg. 25 min. The dif© 4 33 7- 
ference of the Declination of the Day following you find is 23 mn. 
which it is increaſing. Therefore I fay, If in 24 hours the Declina- (2 —_ 
tion increafeth 23 Afimetes, How much they in 7 bexrs ? Face almoſt 1 (4 ( 
7 Minutes, that the Dtelination is leſs thaft it is at London. So that 161 & 
the Declination at Bantam that day is but 6 dey. 13 min, North. 24 
EXAMPLE II. By the foregting Table. 

On the 17th of September in the ſame Year, I defire to know the Declinarlon that 
day at Noon at Bantam. The Declination for the Meridian of Londow is that day 1 deg. 
52 min. and the Differente of the Declination of the yy following is 24 min, de- 
ereiſed ; and, ay was ſaid before in the laſt Example, the difference of Longitsade is 
{fo dey. Therefore | look inthe Head of the foregoing Table, for the neareſt Num- 
ber to the differerice 24; and find it to fall on the Head of the laft Coluawr; then look 
61 the left hand of the Tublefor the Difference of Longitude, and 1 find 105 dep.neareft, 
ind in the Gommert Angle of Meeting 1 find 7, which is tobe ſubtrafted Hom the De- 
ehination inthe Meridian of ' Londen aboveſaid, 1 deg. 52 min, and the indey will 
be the Deolmation for the Meridian or Longitude ] am in,which is 1 3h South. 
Butif the Declination decreaſcth, as it doth here increaſe, then you m Reading 

" . 4 £ L on. 
_ Jnthe Meridian of London the 'Declination ———om—s > 52 
The Minutes Proportional ſubtrafled —————————oo oz 
The Detlination for 1 10 deg. Longitnde of Bantam, Eaft, o1 45 
The Declination of 110 deg. Weſt of the Meridian of London—o1 ' 5g Wef. 
ESE LE Ih 
A Ship being come on the 7th of November, in the third year after the Leap-year, 
into the great Seuth-Sea, thwart of the Coaſt of Peru, in Longitude 76 deg. from Lon. 
dos, \The P3pr defireth the'Declination there at Noon in that Meridian. 


In the Meridian of London the Declination « —— 0 08 Seafb. 
Minnutes Proportional added—— —— +— —— --—— —co gg 

In the Longitude. 76 deg. the Declination —— ef. 
: In the Longitude of be. Eaft the Declination w—— ——— 19 Og F 


4 07 the Refractions of the Sun, Moon, and Stars, according to the Obſervation of thr" 
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$I- | Sus. {roy | Stars. |} Aigh: | Sum \ioon.aSters. Alt- | Sus, Moon.) 1 Alti- | Stn, | Moon" 
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T9 E Refrattion of the Sun, Moon, and Stars, cauſeth them to appear higher above 
the Horizon than they are : therefore the Refrattion is always to be ſubtrated 
from the Altitude obſerved, that the true Al:itude may be had. As 


By the Tables. Ion 


As for Example. 
The Sun's Meridian Altitude by Obſervation being 9 degrees, I require the truc 


Altzzude. 
deg. min. 
Altitude by Obſervation — ——— ——z Q 
Refraftion ſubtr aft — — —— o© 10 
The trze Meridian Altitude. $8 50 


By reaſon of the Refraition of the Sun, a Dutch Ship being upon the diſcovery of 
a North-Eaſt Paſſage to the Eaſt-Indis, and \ inter being in Nova Zewbla; the 
Mariners beheld the Sun 17 days ſooner than he ſhould by his Declination appear a- 
bove the Horizon, which is cauſed by the groſs Yapours, and thickneſs of the Air 
near the Horizon, 
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I. To know the Day of the Month. 


is is the Chicf Uſe of an Almereck, and may as well be performed by this, 

as by any other, To this purpole you muſt by the general Kalendar at the 

beginning hereof, know the Domuzical or Sunday- Letter for the Tear; then 

confidering with your ſelf whether it he the beginning, midſt, of end of 

the ſouth, (as you muſt do in any Almanac) find this Letter in the beginging , 

midſt, or cnd of *the Afonth, and reckoning from it to the Oy of the Week, either 

Ataſen, or Tueſday, or whatſoever other day it is, right againft the day of the Week, 

you ſball find what day of the Afoxth it is. e no difficylty in this; only when 

it is Leap-year you ſee there is two Sunday- Letters, the firſt of theſe you muſt uſe only 
to the 24th of February, and the other all the year after. 

For Ex . Io 1696 the Dowinzcal Letters are E D, the firſt Sunday in Fanuary is 
at the firſt E, which is at the fifth day of the Month ;, the firſt' Sunday in February is 
at the ſecond day of the Afonth; but the firſt Sunday in March is at the firſt D, which 
is at the firſt day of the Month, and ſoall the year after. 


IL To know what Day of the Week any Notable Day will fall uper: 
in any Year, FT 


| ae find the Dominicel Letter in the former Table z then find your Lecter ig your 
Mentb next before the Day you delire, and ſo from thence count the Days of the 
Week, till you come to the Day defired. Thus if you would know what Day of the 
Week Lady-day falls upon in this Yer 1696, the Dominicdl Leiter is D ; this3s thiee 
day: before the {aid day, therefore it falls upgp 2 hag 

But now in the year 1697 when the Dominica! Letter is C, Lady-day will be upon 
the Tharſday. 


III. To find the time of Sun-rifing and Setting. 


His is ſet down for molt of the days in the year, for London ;,and may ſerve for moſt 
Parts of England: And this is done after fomewhat a briefer manner than is v- 

ſual, making the Afnutes which are placed in the widfi, ty ſerve both the bowrs of 
Setting and Riſing ; which you myſt underſtand thus: The 7th bf February you ſhall 
find theſe Figures, 4 59 8 that is, the Sw: that Day ſets at 4 h. 59 min. that is, 59 min. 
after 
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«fter 4. and riſeth at 5g m. 8b. that is, 59 m. before 8. or at 1 min. paſt 7. a Clock. 
And {o you muſt account them always, remembring, That as the Aires follow the 
firſt Figxre, ſo they muſt be reckoned in Time aſter it; as they ſtand before the laſt 
Figure, ſo they muſt be reckoned m Time before ir. 


ho. min. 

If you double this tirne of Sun-terting ————4 59 
You have the Length of the Day —— —— ——- og 58 
If you ſubtrait it from Ck —12 ©0 
Yeu bave the time of Riſing — —— —— — -— — 07 Ol 
And this doubled ſhews the Length of the Night. —— 14 ©2 


IV. To find the Place of theSun. 


His is ſet downin the Kalenday about every tenth day; ſo that reckoning a de- 

gree for each day berween, you ſhall have the place of the Sun exatt enough Tor 

moſt ordinary Uſes. Thus the 10th of arch the Smnenters into Aries; therefore 
the 15th day, or five day: after, the Sun is in five degrees of Aries. 


V. To find the Day aud Hour of the New Moon, axd thereby the Full 
and Quarters. 


| hs you muſt find the 4oors £pait for the preſent Year you' are/in ; This Num. 
ber is found out in the Firſt Book. page 9. and alſo in the Table at the beginning 
of the Kalender. The Change alſo may be found eut by the Golden Number ; but ir 
is much handfomer and readier to find out by this Epat?, which runs for the moſt part 
in a Conſtant Order; only here and there «Kipping a day, which is marked thus, >. 
' . Having found out the Epatt for the preſent Yeay, turn tothe Month you defire, 
and there find out the ſaid Namber of the Epat? in the third Colamr: of the Month, 
d mark what day of the Month it ſtands againſt, for that is the day of the Change or 
New on. . Likewiſe if you haye reſpeQ unto the Dominical Letter, which is by 
it,. you ſhall ſee what day of the Week it is. pms 
', Now here in this Column there are two Rows of 'Fignres ; the firſt ſhews the F. 
patt Nimber, and the next the Time of the Day reckoned by the Hours from Noon, 
which are plain to underſtand rill you come to 12 bowrs after Noon, which is Midnight, 
but then the Nambers above 12, you muſt reckon to the Afrrming of the next day, 
* So that men Howrs after Noon. 
13, 14, 15, 16, 17, 10,. 19, 20, 21, 22, 23, 24, 
: are all -one with theſe, 
Iz 23 3» 4» $» '6> 7, W, 9, 19, 11, 12, 
at Noen the next day in the Morning. 


Thus in the Year 1685, the Epai being 4. and the Dominical Letter D,'you ſhall 
find this Epatt Number 4, inthe month of Fly, againſt the 211b day, being Taeſ- 
day; and the Fignre © ſtanding by it, ſhews that the New Aeon is juſt at Noon. 

Again in the month of November, you ſhall find the Epatt 4, againſt the z6th day 
being Friday ;, and the figure of 2 ſtanding by it, ſhews that abour, 2 bexrs after Nog 
the. Moon changeth. | | 4 

| Megog fob found out the time of the New don, you may from thence reckon the 
Age of the Moon, and find the Querters and Full Moon. : } 


Thus the Moor's Age is Days. 
At the Firft Quarter —— —— —— —7 
Alt the Full Moon -- — — 15 


At the Laſt Quarter —— >——— -—22 


ed. 4 


The End if the $ econd Book. 
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"CHASE I. 
of the Afe#ion of Right-lin'd Triangles. 
apr His Third Beok,is 2s it were Key to thoſe that follow, the Sub- 


Fm 


- 


F 4 


_—_— | RSSANSS convenient 
fore I come to the following Prattrce, to ſay ſomething con- 
cerning Ftain and $ Tr although the Subje& be 


handled by diyers able Mathewaticians already, whole Works 
art extant, viz.) Pitiſcme, Snelhiws, the Lord er, Gamer, 
- Norwood, Gellibrand: (o that thoſe who deſire to make afurther 
BSD ſcrutiny into Trizonometty, may pertile the foreihentioned Au- 
thors. / 
Before we come to ſhew how the Quantity of the Sides and angles of any 7 ing 


- 


may be found by the T ables of Artificial Sines, T angents, and Zogurithms, und by t 
Lines of Artificial Sines, Taigent, and Numbers, take theſe Theoretss, as 


deceffaries rtiexeunto, 


;þ a Figure caokR- 
- ingof three Sades, andthree .t1- 
- gles, axin the figare DBG, - | 


- \ Al; Any two Sadei of a Tridngle, 
are called the Sides of the 
comprehendedby them; as t 
Sides CBand DB, are the-Sade: 
eontaining-the Angle C BD. 


HL The 


I. A Troamngte 


L — 


 wanteth of go deyreer; asif the Angle A HE ſhould contain 41 degrees, 


180 degrees. 


HE. Ante qo 
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Hl. The Meaſure of an Angle is the Quantity of an Arch of a Circle, deſcribed 
on the Angular Point, and cutting both the containing ſides of the ſame : As 
inthe Tring following, the Arch CB isthe Meaſure of the Avgle at A, the Arch 
KD js the Meaſure of the Angle at E, and the Arch F G is the Meaſure of the Angle 
at NM. Each of theſe Archer are d on the Angular Points A, H, E," and cut 


the containing Sides. 


- 


IV, A Degree is 360 part of a Circle, 
-iV. & ; 
VI. A 


Semecirele containeth 180 degrees. 45" 
containeth go degrees. C 
of «n Angle Teſs than a Caddrant, is ſo much aQ char 


the 
ment thereof would be + Forif you take 41 from 90, there will remain 
+ VIIL oh renrpis;+ 7. Angle ton Semntcverks, is the Remiifider: etdrE, 


IX. An Angle is either Right,. Acute, or Obtuſe. CIT; 
X. A Right Angle is that whoſe Meaſure is a Quadrant. OO KW: 


A. An Obeſe og is greater then 5 Ce 4 
; Xl F | is greater | a ant. Re 
XIlI. A Triexgle:is either Right-Angled, or Obtuſe- Angled. _ | 
BY. 4. bs det n angle is that which hath ofc Right- Angle; as the Tri- 
AHE is Azgbr-Angled at E. | 
| In ight- Angled Triangle, that Side which ſabtendeth (or lieth oppo- 
"Angle, is called the: Hypothennſa;, and of the other two ſides, the 
one ig called the Perpendicular, and the other the Baſe at pleaſure : But moſt com- 
monly the ſhorteſt is called key ment and the longer is called the Boſe. So 
in the former Triangle, the fide A His the Hypothennſe, HE the Baſe, and AE the 


AHE muſt be 41 degrees, Which is the Complement of the other to 90 = 
to 
wo 


CHap. 2. Triponometry. | Io5 
Angles, or two 180 degrees ; fo that if of any Right-Lined Triangle, you _ 


two 
have any two of the Angles given, you have the third Angle alſo given, it being the 
Complement of the Sum of the two given Angles to 180 dey. 


So in this Triangle ABC, if there were given the Angle BA C 36 degrees, and 
the Angle ACB 126 degrees, I fay by the conſequence, there is alfo given the third 
Angle. For if you add the two given Angles together and ſubtrat the Sum from 180 
deprees, there will remain AB C 18 degrees. 

In all plain Triangles, the Sides are in fuch proportion one to the other, as the 
Sines of the Angles oppoſite to thole Sides. So in the Triangle ABC, the Sine of the 
Angle ACB is in ſuch proportion to the Side AB, as the Sine of the Angle CAB 
is to the Side BC, Andſoof any other. | 


— 
— . 


CH AP. /IIL 


Containing the DaQtrine of Right-lined Triangles, both Right-An 

«nd Oblique-Angled LAry ſeveral Cn reſolved, yr 
'Tables, and alſo by the Lines of Artificial Numbers, Sines, and Tan- 
gents. 


| Fn ſhew you how a Plain Triangle may be reſolved ; that is, by having 


three of the fix Parts of a Plain Triangle, provided one of them be a Side, to 
find a fousth. 

In all the Caſes following 1 have made ofe of but two Triangle: for Examples; 
one Right-Hnghed, the other Oblique-Hrgled: but incither of them I haye expreſſed 
all the Varieties. that are neceſſary, 

The Sides of any Plain Triangle may be meaſured by any Scale of Equal Parts, as 
an Inch divide@into 10 parts, 200r 30 Parts, repreſenting Inches, Feet, Yavds, Poles, 
Afiles, or Leagues. . 


How to lay off an Angle by the 
Line of Chords. 9 


D= a Lizeat pleaſure, as AB; 
and from the point A let it be 
xequired to protract an Angle of 41 
deg. 24 min, Firſt extend the Com- 
paſſe: upon the Line of Chords, from - 
the degi thereof to 60dey. gl- 
ways; and with this diſtance ſecting 

| oneFoot upon the point A, with the 

| | other 6eſcribethe pricked Arc BC: 

| yy Then with your Compaſſes take 41 

tp. 24 min. (which'is the quantity of the inquired Angle) out of the Line of Chord), 

from the-beginingthereof to 41 dex. 14 min. Keeping the Compaſſes at this diſtance, 
. " P if 


% 
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if you ſet one Foot thereof upon B, the other will reach upon the Arch to C. Laſt- 
ly, draw the Line AC. So the CAB ſhall contain 41 deg. 24 min. 
Tv find ty Suppoſe CAB were an Angle given, and that it were required to find the Zuen- 
Degrees rity thereof. Open your Cantafes as before, to 60 deg. of your Chord; and placing 
contained gone Feot in A, with the other deſcribe the Arch BC. Then take in your Compaſſes 
_ An- the Diſtance CB, and meaſuring that Extent upon the Line of Chords, from the be- 
a ginning thereof, you ſhall find it reach 41 deg. *. which is the Quantity of the in- 
quired Angle. | 
If any Angle given or required ſhall contain above go degrees, you muſt then mea- 
ſure it at twice, by taking firſt the Chord of go, and then the Remainder. 
The teveral Caſes of Right-lin'd Triangles, may not only be applied to Navigation, 
but alſo in the taking of Heights, as is ſhewn elſewhere. 
In the reſolving of Plain T aiangles there are 12 Caſes, of which I will infiſt in their 
- order. 


CHAP. IIL 
Of Right-Angled Plain Triangles. 


CASE. L 


in « Right-Angled Plain Triangle, the Baſe and the Angle at the Baſe 
h » being given, To find the Perpendicular, 


QUeeote that the LineC A (ir the following Figure) in the Right- Angled Tr:- 
FJ angle were a Tree, Tower, or Steeple, and that you would know the Height there- 
- ; you m_ obſerve with your ry ks the Angle CBA, and meaſure the Di- 
ance 

So have you in the Right- Angled Triangle ABC, the Baſe 405 Foot, and the Angle 
at the fi Yo deg. and — to nd the "5. ders oh AC. : 

Now becauſe the Angle CBA is given, the Angle BCA is allo given, itbeing 
the Complement of the other to go deg. and therefore the Angle B C A is 58 degrees : 
Then to find the Perpendicular C A, the Proportion is, 


Hs the Sine of the Angle BCA $58 deg. —— 9923420 

Is te the Logarithm of the Side 405 Foot —— — 2607455 

- So is the Sine of the Angle C BA 32 deg. ————— 9724210 
The Sum of the ſecond and third added —— —— — 12331665 
The firſt Number ſubtrated from that Bun —2— —— gg 28420 

To the Logarithm of the Side AC ————-——— —— 2403245 


The Nwmber anſwering to this Logarithm 2453245, is 253 Feet, and that is the 
Length of the Side C A, or the Heeght of the Tree, Tower, or Steeple, which was re- 
p quired, 
A General Rule. , 


N all Proportions wrought. by the Zogarithms, you .muſt obſerve this for a Generel 
I Rule, (viz.) To add the ſecond and third Nambers together, and from the Sum 
of them to ſubtraft the firſt Nimber, ſo ſhall the-Remainder anſwer your bo ey 
demanded. As by ghe former Work you may pexceive, where a tbe of 
the Side B A 2607455 (which is the ſecond Term) is added to the Sine of the Angle 
CBA g724210 ( which is the third Tem, ) and from the Sum of them, name- 
ly from 12331665, is ſubtraſted 5928420, the dine of the Argle BEA, whick 
, is 


Crap. 3 Trigonometry: \ . toy 


is the firſt Number, and there remaineth 2, which i . 
nd that the Lonrb of the Sig reratene. 224% late Lygekinef 353, 


j! 


To reſolve the ſame Work by the Line of Sines and Numbers: 


Ov work theſe Prepertjene the help of the Lins of Sines, Tangents, and 
on your Scale, the ws by * as before. . 
Therefor. I your par FEOF your & ax 58 dey. in the Lin of Sints, and 
WW ogr 4 Foot to 405 in the Line of Numbers, the fame will reach from the 
rr tl. 32 ay. to253 in the Line of Numbers, which is the length of the Side AC, 


Or otherwile, Extend the Compaſſes from the Sine of 53 deg. to apr darn 
in the Line of Sinesz the {ame Extent will reach from 405-in the Line of Numbers 
to 253, & before: Y 


1d 6 £27 


CASE Il in nc, 


The Baſe axd the Angle at the Baſe "ing given, To Ts find the 
Hypotheriu 


Ne fame Triangle ABC; let there be gijen (ad before) the Baſ#KBIL Poor, 
and the Aogle ABC 32 deg 1g. and let it be required to find the # C. 

Angle CBA is given, GARDE BCA isallo gen nd 

Pons, KR" i 
Ab the Sine of the Angle BCA $8 deg. AIROTY 4 {Ps x 


+ To the Logarithm of the Side 40x Wn 2,607455 
So is the Sine of the Angle CAB go deg. ————— 10000000 


The Sum oft heiſecond andthird Number — — 12,607455 added. 
To the Logarithm of the Side. B C———— —— —— 2,679035 
The Nawber anſwering to this Logarithugis 477 ; and fo many Feet is the Hype- 
thenuſs. ces &8 b- 
f 


Pie: Rtend the Compaſſes from the Sine of ine of Nambers ; the 

ame Extent will reach fron the S:ne of "g&lleg. to 477 in the [Line of Nanbers; - 
and that is the Length of the Side BC. Or you nay extend the Compaſſes from the 
Sine of 58 by. to go deg. the ſame Extent oy: coach 495 to 0477, © as before. 


*- 1 
\ _ > 
W369; dS 1 . 


FOETESNEED CasE 


yn | T7 


T ham Beox IL 


c A S: E. 111. 
The Hypothenuſa or Angle «t the Baſe being given, To fund the 
Perpendicular. 
N the ſame Trienglelet there de CE the ; 1 Py BC 478 Feet, Poler, Miles, 
I or DIOER and the Angly at BA 3: deg, To find the Perpendicular 
The Propotyion is, 

As the Sine of the hngle CAB IR it ——— 1 0,000000 

Ii to the Logarithy of the = BC "it 2,679428 

So is the Sine of chr-AngleCB A $D defer—l— -——9,724210 

ern 

To the Logarithm of the Side + - Waii6i x2,403638 


The Nuwber anſwering to this arithm is 2 3, and that is the Winn the 
Side CK fi Feet, Poles, le, Ar oc Logue w, CAB 


zle, os, Os Rl Tr 
ſubcratted 
Abe in the Examples and @ hero the win of tlic 


PD By, the Line of Siges and Numbers. 
wAKE Compaſſes From the Sine of go degrees, to 478 the filme Eavent will 
rech from the Sine of 32 dren t _ 


Or, extend the C s from go degrees, to the Sine of 32 degrees ; 
the fame E ntent will from —*; and t is the Side C A. 


CA SE IV. 
| tic Angle «t the Baſc being given, To find the 


| ET thee be be ant Math oc nn Fr: 
Baſe CB confequence od. A lament of the other 
t0 90 degrees : then wo had B A, the Proport yu as | 


. CAB—— Ka: __—_— 


As the Sine of p. 
wy the CB 478 ———— 79423 
: HEREE of the Angle ACB _=— _ _ 
o the Logarithm of che Baſe A = NOS 


——————t.... ro i a ll. 
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The neareſt Number anſwering to 2,607849 is 405 : and fo thany Foor of Poles, 
Miles os Leagues is the Baſe AB. ,Sisa, 

In the Ar: of Navigation, we may call ohe of the Side, us AB, the Longitade, or 
Meridian Diſtance ;, the other the Difference of Latitude a8 C A , and the Hyporhe- 
nuſal, the Diſtance, as C B. oth 


By the Line of Sines «nd Numbers. 


PHE Angle given, as before, Extend the Compaſſes from the Sine of go deg. unto 
478. the Extent will reach from the Sine of 58 dey. to 435 inthe Line of 
Numbers. 
Or, Extend the Compaſſes from the Sine of go deg. to the Sine of 58 deg. the ſame 
Extens will reach from 478 to 405, which is the Length of the Baſe AB. 


CASE V. 


Let the Perpendicular be the Difference of Latitude 253 Leagies, 
and the Angle at C,S.W.by W. 1 deg. 45 min. Wa, or 
58 oy #-4 it be groen to find the Hypothenuſal or Diſtance 
wpox the Rhomb. 


IF the os ro oi or Difference of Latitnde ay 3 Leagues A C be given, and the 
5: 2c B. EY W. 1 x 45 hey 4s 53 deg, Then by m— 

the 4ngic ar Complement of the Rbewrb is allo given, qaking it out of gadeg. 

thea the Hypothernſel \ | : | 


my þÞc found thus. 


As the Sine Com t of the Rhomb 32 deg. the Angle a B.—9,724210 
I: v6 the ithm ef the Difference of Latitude 2593 m—12,403 124 
So 44 the Sine of the Angle or Radius go deg, —-———- ——10,000000 


To the Logaritha of che Hypothenoſal, or wibanc®T 2,678911 


Here becauſe the Angle C A B isa Right Angle, of 909 Degrees the Radixe, and 
comes in the third place, I therefore only put an Vnue before the ſccond Term, and 
ſo ſubtra& the firft Term, and the Remainder is 2,693g11 4 the Abſolmte Number 
anfyering thereunto is 478, the $:de required. 


By the Line of Numbers. 


| Ops bo Compaſſes: from the Sine of 321 bbe.to 253 de . the fame Diſftance will 
reach from the Sine of go deg. to 477 the Side reqbes | | 

Or, The Diſtance between the Sine of 32 deg. and go deg. will be cqual to the D:. 
Rance between 253 and 477, and giveth the S:de required. 


CASE VI 
The Hypothenuſal or Diſtance Sailed, and the Perpendicular 
or Difference of Latitude given, 7o find the or Angle 
A B | 
N the foregoing Triangle, there is given the Hypothenuſal or Diſtance ſailed, CB 


478 Leagnes, and the Perpendicular 25 3 Leagues, the Difference of Latitude, and 
it is required to find the Angle ABC, the between the Seurh and the Weſb. 


As 
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x10 


4: the Logarithm of the. Hypothenuſal CB 478 Leagues 24679428 
I: to the Right Angle or Radius go deg. CA B-——_ 10,000000 
So is the Logarithm of the Perpendicular 25 3 A C———— 2,403121 


To the Complement Sine of the Rhomb, or Sine of the Angle? | 6 
A BC 31deg. 57 min. | 743 93 


The neareſt Logarichm anſwering to 9,723693 , is the Sire of 3 1 deg. 57. mis. 
which deduted from go deg. there remains the Angle of the Rhomb 58 deg. 3 min, 
or S, I. byW. 1 deg. 48 Weſterly. : 


By the Line of Numbers. 


Pen the Compaſſes from 478, to the Sine of yo; the ſame Diſtance will reach 
from 253, to 32 deg. fere. 

Or, Extend the Compaſſes from 478 to 253 ; the ſame Extent will reach from the 
Sine of 90 to the Sine of 32 deg. fere, which is the required Angle ABC, andthe 
Complement of the Rhomb. : 


CASE VIL 
The Hypothenuſal and the Parallel of itude given, To find the 
hi { er by | Code aofe fee TE | 


N the fo . Tries there is given the Hypothenuſal or Diſiance Sailed, CB 
or Rhomb ſailed, orthe Angle A CB. Conſe 


As the Hypothendlſal or Diſtance ſailed 478 CB——————2,679428 
_ © To the Right Angle C AB Radius or Sine of g0 deg. — 10,000000 ' 
So is the Parallel of Longitude, or Baſc A B 405 Leagues 12,607455 


To the Sine of the Angle of the Rhomb or Courſe ſailed 57 deg. A 
T5 1471. Or S. LT I, deg. 40 Weſterly. $ 9,92802- 


By the Lines of Sines «nd Numbers. 


Xtend the Compaſſes from 473 in the Line of Numbers, to the Sine of 90 deg. the 
ſame Extent will reach from 40g, to the Sine of 58 deg. fere. 

Or, Extend the Compaſſes from 478 to 405 z the ſame Extent will reach from the 

Sine of go, to the Sine of 58 deg. fere, AC B,. the Angle of the Rhomb or Cope 

ſailed, which was required, k 


. 
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CH AP. IV. 
Of Oblique-Angled Plain Triangles. 


GASES E 


Having two Angles, and « Side e tone of them, To fink the 
Ste oppoſite to the other. "Phe of # 


N the Triengle QRS, is given the Angle QSR, 2 30 mn. and the. Angle 
[ 34k S, 45 deg. 20 min. and the Side QS, 305 Feet; $04 is required to find the 


we note, That in Oblique- Angled Plain Triangles, as well as in Right- Angled the 
Sides are in proportion one to the other, as the S;nes of the Angles oppolite to thoſe 
Sides : Therefore, 


the Sine of the Angle Qs. 45 deg.20 os 


1s to the Logarithm of the Side QS 305 ——2,484299 
So is the Sine of the Angle QSR 25 deg. 30 min.—— 9,633984 


The Som of the ſecond and third Terms —— ——— 12,118283 | 


The firſt Term ſubtratted — — gz; 
To the Logarithm of the Side-QR ———— —— 2,266286 
The oeareſt Abſolute Number anſwering to this Tani is 645 and ſo many 
Feet is the Side QR.. 


"N - the Line of Sines a4 Numbers. 


HE Line of Sines and Nawbers will tdſobve the Tris ieby the Laine knnicer of 

Work, as in the other before. For if you extend the Compaſſes from the Sine 
of us 40min. to 305 Foot, the fare Giftance will reach from 25 dey. JO mw. to 
"% un BUD nth be 5 OR. 


from the Sine of 45 deg. 20 min, to 2 30min the 
EEE om 3054to 18 4 he Lie Tee Ls bs 


[a ike mariner if the Avgle R S, 10g « ae jomis 1a the tigh $45 
20 win. and the Side QS 30 kay. been given, and the Side Wigra. 
manner of Work had been ſame : For, 


I12 
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As the Sine of the Angle QRS, 45 deg. 20 min,— 9,35 1997 


11 to the'Logarithm of the Side Q'S 305 ————2,484299 
So is the Sine of R Q$ 109 deg. 10 min. (vr 70 deg. 50min) —9,97523 3 


The Sum of the ſecond and third Terms —— —12,459532 
The firſt Term ſubtralted —;9 
To the Logazithm of the Side RS 40g —— ——— —— ——2,607535 


The Abſolute Number anſwering to this Logarichm is 405, and ſo much is the Site 


R.S, 
In this Caſe, becauſe the Angle R QS is more than go Degrees, you mult there- 


fore take the Complement to 180 deg. ſo 10g deg. 10 min. being taken fram 189 
, omin. whole Sine RE with 10g deg. 10 mn. And ſo 


.there remains | 
* wy york with af Ao above 99 Degrees. 
By the Line of Numbers and Sines. 


Xtend the Compaſſes from the Sine of 45 deg. 20 min. to 305 Feet, the ſame Di- 
F ſtance will reach from 70 deg. 50. win. to 405. 

Or the Col s extended from the Sine of 45 dep. 20 1/2. to 70 deg. 5o min. the 
ſame Extent will xeach from 305, to 40x in the Line of Numbers, which is the Side 
RS requized, : | 


CASE IL. 
© Thy Sides an ad Angle e 760m of” them bei iven, To the 
Angle oppoſite to the i x. ml Jud 


N the ſame Triangy lea therebe given the Side QS 305, and QR 18g Feet, to- 
I gether with the Angle QSR 25 deg. 30 win, and let it be required to find the 
" ewe ute QRS.. The Propormonis, 

4 C, 3414 33} 1 t] I; Tr ; vo * 
by 3 As the Logarithm of the Side QR 18g— — 24267172 
Is to the rink 4 the Angle QSR 25deg-. 30 ORE. -- OR 


8 


Sos fbe Logarithin of the Side QB g0g————— 8 
PO DEA AO Es 5 TAE, . . 
The firſt Number ſubtrated from the Sum —— 2,267172 
To the Sine of the Angle QRS 45 deg. 13 mit. ——— 9851111 


"DAE 


The neareſt degree anſwering tO this Singis 45 dep>.13 min. which is the Angle re- 
quired QRS, It the Anglerequi beenC aſe, -it would have been 134 deg. 
47 mm. ; 


_--#5the Line of Sines and Numbers 


—  — 


*Xtend the Compaſſes from 185, to 25 deg. 30 min. the ſame Diſtance will reach 
E from 305 YT on uw Angle Bf REY" 

Or d the Compaſſe-from 185, to 305 z the ſame Exzent will reach from 2 
wu a 4$Hg Ts as bole rs 2s, a ic ye : 


y- ; %*:1V The v6 


C-S 
2111 N33 


% 


CASE 


_— 
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CASE UL 


Having two Sides, 4nd the Angle contaiged between them given, To find 
either of the other Angles. 


N the ſame Triangle, Suppoſe there were given the S:4e RS 406, and the Side R 
185, and the «Angle comprehended by them, namely the Angle at R,4 5 deg.20 m. 
and.it were required to find either of the other Angles. 

Firſt, Take the Sum ard Difference of the two Sides given; their Sum is 591, and 
their Difference is 221. Then ktowing, that the three Angles of all Righr-lin'd Tri- 
angles, are equal to two Right Angles, or 130 deg- (by the 17th Theor, of Chap. 3.) 

efore the Angle $ Q R being 45 deg. 25 min. if you ſubtrat this Angle from 180 
deg. the Remainder will be 134 deg. 40 mn; which is the Sym of the two unknown 
Angles at Qand S the half thereof is 67 deg. 20 win. 


dep. min. 


TheSide RS — 406 Pares. Two Right- Angles 180 oo 

The Side RQ— 185 Paces. The Angle t R — — — 45 29 
—_— The Sum of the two op- 

The Sutn — bod: of the Sides given, poſite Angles. 6 LOP. IE 

The Difterence—221 RSardRQ. UGThe Half-Sutn — 67 20 


The Su# and Difference of the Sides being thus found, and alſo the Half-Swm of 
the two Unknown Avgles, The Proportion by which you muſk find che Angles ſeveral- 
ly is, | Y 

bd 3d Win; \ 
As the L5&4fthin\ of the Sum of the Sides 59l 2771587 
Js to the hageide of the Difference. of il2 Sides 22 1==—=—2344392 
Sq is the Tangent of: the HalfSumn of the rwo anknown ARNE | 


_ *, 67 deg. 20 min. ret 10379213, | 
- 6 fe Suin'df the ſecond a4 third Number — —— ——— 12723605 + Saw. 67 20 
The frft Number ſubtrafted from the SuM————— —2751587 78-4132 
The Tangent of 41 deg. 5O min, ELIE B25 pats pl” 109 10 


9952018 Lefer 
Which: atideqto tbe Half.Shmy makes — 7 109 deg. 10 win, Greater Angle. Angle $25 30 
The greater of the Angles required, —- (0 | 

Subtratt 4.1 deg. 50 min, from the—( 25 deg. 30 min. Leſſer Angle. 

Half-Sum, leaves the leſſer Angle at S 


R TEE a Gam 


By the Line of Tangents an# Numbers. 


XKtend the Compaſſes from the $,w of the Sides 591, to the Difference of the Sides 
 221/ the ſame Extent \ipon the Lineof Tangent will reach from 67 deg. 20min. 
the' Helf-Snin; to'the'Tantenr of 41 deg, $omin. 


Q | CASE 
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CASE IV. 


Two Sides and their Containing Angle given, To find the third Side, 


Here is given R$ 406 Paces and R Q 185 Pacers, and the Angle at R 45 deg. 29 
win, By the 10th Caſe, to find the Side QS. Y 


As the Sum of the Sides given RSand R Q 591 Paces— 


Is in pr 


ion totheir Difference RS and RQ 221 


So is the Tangent of the Half Sum of the 
ws oppoſite Angles Qand S wnknown $67 deg. 20 mim, 


To the Tangent of ”——— 


Which added to the Half Sum-— mu_— 20 
gives the greater Angle at Q required —— 109 10 


Is in proportion to bus oppoſue Side R S 406 Paces 
So #« the Sine of the 


To his oppoſite Side required, Q $ 306 Paces fere — 


Then ſay, 


2771587 


2344392 
— 10379213 
—12723605 


— 41 d. gom. —— 9952013 


As the Sine of theiAngle found 109, or 70 deg. go min.————g,g75233 


2,608526 


ce given at R 45 deg. 20 WE, nn nn 9,85 1997 


of the Side required 


12,460523 


EY HS 


By the Line of Sines «nd Numbers, To find the third Side. 


Xtend the Comp 


Extent 


CASE V. 


©: ſrom the Sine of 70 deg. 5o min. to RS 406 Paces; the ſame 
ull reach from the Size of 45 deg. 20 min. to the 

Or, Extend the Compaſſe from the Sine of 70deg. go min. to the Size of 45 deg. 
20 min, the ſame Diſtance will reach from 406, to 305 Paces, Which is the Length 
of the Side QS, which is required. 


Side 305. 


Three Sides of an Oblique Triangle being given, To find the Angles. 


T* this Triangle SQR, Let the three Sides known, 


The Side SR —406 
The Side S Q- 305 
The Side QR——185 


And it is requimed to find the three Angles. 


To perform this, you muſt firſt let fall a Perpendicular from the Point Q, upon the 
Side $ R, which you may do by ſetting one foot of your Compaſſes in the Poine Q, and 
open the other tothe Poine R, draw the Arch R E, and divide the Space ER, into two 
equal parts ;z and ſo'the Perpendicular will fall upon the Point B, 


To 
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To perſorm this by Numbers. 


As the greater Side or Baſe SR, 406 — — — - 2,608 526 
To the Sum of the two leſſer Sides 490 — —2,6y0196 
So is the Difference of theſe rwo Sides 120 — 2,079181 
To the Part SE (cut off by the Arch RBE) 145 ——— 43769377 
2,608526 

2,160351 


d 
This ſubtraCted from the whole Line. 406, leaves for the part within the Arch 261; 
the half thereof is 1 30*,which is the Place B where the Perpendicalar will fall, reckon- 
ed fromthe Angie R ; and by this Perpendiextar you have divided the Triangle into 
two Right- Angles, whole Sides are known : ForR B being 1304, ſubtradted fromthe 
whole Line SR 406, leaves for the remaining Part 2753. Now having thoſe two 
Sides of theſe two Right- Angled Triangles, and the two firſt given Sides, 305 and 1 3, 
being the two Hypethenuſal: thereof, you may by the oppoſition of Sides to their An- 
gles, (avin the 7 Caſe of Right- Angled Triangles) find the required Angler. 


By the Line of Sines 48d Numbery. 


tend the Compaſſes from 456 to.490z the ſame Diſtance will reach from 1 20, 
t0 145 SE Leagnes, the Side required. 


F* 


f 


dl 


. 


CHAP *Y*2: 


Spher 

A - The Sides of a Spherical Triangle, are the Arches of zhree great Circ 
caſur 

terſeQing the containing Sides at Right Angle, w 


Spherical Tri 


es are cither Ripht- Arpled or Oblique- Angled. 
A Right- Angle 


Ss - 

Spherical Trian® that which hath on Right-Angleatthe feaſt. 
An Oblique- Angled Spherical Triangle, is that which hath never a Right-Angle. 
Ina Right-Ang ed Spherical Triangle, the two Sides containing the Right Angle 

are called Legg, and the Side oppoſite to the Right-Angle the Hypatberufe. 

In a Right-Angled Spherical Trjzpgle, the Oblique Angles are of the ſame kind 
with their oppoſite Leggs : That 84 if either of the be a Quadrant, the oppo- 


Afple acute ; .and if' cither of s de greater than a Quadrant, the 
oppoſite Angle is Obtuſe. . | N22 

In a Right- Angled Spherical Triangle if\both the Leggs be of one kind, tMat is, 
both greater or both leſs than a Quadrant, the Hypothenuſe is leſs than a Quadrant ; 
but if the Leggs be of different kinds, the Hypethennſd ivgrekter than © Quadrant ; 
and if the Leggs be Quadrants, the Hypatbexuſe isalſos'Quadrant. | -' * © 

= Oblique-Angled Spherical Triangle.is gither Acate- Angled or Obtouſt.An- 
pled, | 
5 Þ Þ®, 


Q 2 


An 


fite Angles a Right Angle; if cither of t Leggs be | $ than a Quagrant, the op- * 
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An Acute- Angled Spherical Triangle, is that which hath three acute —_— 33 
An Obtaſe Angled Spherical Triangle, hath all its Angles cither Ob mixt , 


»iz.. Acute and Obtule. 


The three Sides of an Acute- —_ Triangle,are each of them leſs than Quadrants. 


In Spherical Triangles there arci28 Caſes 1G in br-angled Triangles, and 12 in 
Oblique: angled Triefrles y * —_ 


te _— lt... tt 


—_ 


p CHAEF. YL 
Containing the Dofrige of Right-angled Spherical Triangles. 
| | CASE LIL | 
The Lzggs given, To find the Hypothenuſe. 
The Proportion, 
As Radius. 


To Sine Compl. of one of the 
So is the Sine Compl. of the other 


Tothe Sine Compl. of the Hypor ; NO 


Example. E 
In the Triangle ABC, thete is given, 
pee deg. min. 
60 07 . 
BC 51 32 $ac A, 
; A = 
. Thy Opening... = B 
As Radind  — w==——=4 0,000000 
To Sine Compl. AB ny 07 Mine. —— EEO. 
Like rye BCxs: $ > —————— ———9, 793832 
— 
To i" Cimp, AC71 57 AL IRAd.-_— -——- 
| WW A SE Il 
The Leggs given, To fad oe of the Oblique Angles. 
The Kogynnles 
As Radinu, 
\ To the Sine of the adjacen 
So is the Tangent of cent Loy 
To thy. Fog ine Comp. of the Api roqired. | 
Re E lM :; : 4 
One of tele and an adjacent Angle being given, Te fl 
1 The Propertion. 
2 \. S 
A Te Sine of. the adjacent Logy), TRSrIay Lt; 
So is the Tangent of hoadjacere duly 90 y.) 6 J | 


To the Tangem of SES”; 
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CA-SE-IV. 
One of the Legs «nd a» adjarent Angle being given, To find the Hypo- 
thenuſe. 
The Proportion. 
As Radin, 


To the S5ne Compl. of the adjacent Angle ; 
So is the T angent Compl. of the adjacent Leyy, 
To the Tangent Compl. of the Hypathensſe required. 


CASE'YV. 
One Ae Leggs and the adjacent Angles being given, To find the oppoſite 
gle. | 
——_ The Proportion. 


To the Sine Compl. of the adjacegt . 
$0 is the Sine Compl. of the adjacent S:de , 
To the Sine Compl. of the Angle tequired. 


CASE' VI. 
The Hypothenuſe end one of the Oblique Angles being given, To find the 
adjacent Legg. | 
The Proportion. 
As Radius, 


To the Sine Compl. of the given Angle ; 
So is T angent of the Hyporthenuſe , 
To the T angent of the Legg required. 


CASE VII. 
The Hypothenuſe and #46 of the Oblique Angles b given, To fnd rb 
| Lo oppo to the yrven Angle. 1 Ang | 8 _"_ an F 


The Preopertion. 
As Rading, ty 
To the Sine of the Hypothenuſe. 
So is the Sine of the given Angle , 
To the Sine of the Legg fought. 


CASE, VIIL 


The H pothenuſe and one of the Oblique Angles being wen To the 


AUTOS 


. 


The Proportion. 
As Radits, | 
To the Sine Compl. of the Hypmbenaſe;. 
So is the Tangent of Rogen Angle : 
To the Tangent Compl. of the Angie fought. 


\ g 
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CASE IX 
The Hypothenuſe and one of the Leggs given, to find the othey Legg, 


The Proportion. 
As Radins, 
To the Sine of the given Legg ; 
So is the Sine Compl. of the Hypothenaſe , 
To the $5ne Compl. of the Legg required. 


CASE X. 


The Hypothenuſe and one of the Leggs given,iTo find the Angle adjacent 
zo the given Legg. 
The Proportion. 
As Radine, 4 
To the Tangent Compl. of the Hypothenuſe ; 
$0 is the Tangent Compl. of the given Legg , 
To the Sine Compl. of the Angle required. 


CASE XI, 
The Hypothenule aud one of the Leggs given, To find the Angles oppoſite 
$0 the given Legg. 
The P 0N. 
As Radins, - a 


To the Sine Cowpl. of the Hypothenuſe ; 
So is Sine of the given Legg, ; 


Tothe Sine of the Angle required. 
| CASE XII. 


One of the Oblique Angles «nd the oppoſite being given, To fing 
the other Line K-54 known ke Mo required be greater 
or leſs than « Quadrant. "OY - 


The Proportion. 
As Radins, 
To the T a»gent Compl. of the given Angle ; 
So is the Tangent of the given Leg g, 
To the Sine of the Legg fought. 


- +7: » WW dy 
One of the Oblique Anples and the oppoſite egg being given, To find the 


Hypothenuſe ; it being known whether the Hypothenuſe be reater or 
7 51 Goo, ans y 


| The Propertion. \\' ky 
As Radits, VR"Y "al 
To the Sine Compl. of the given Angle 1 > bs 

So is the Sine of the given Legg , 

To the Sine of the Hypotbenuſe required, 


i CH CASE 
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CASE XIV. 
Ore of the Oblique Angles a»d the oppoſite being given, To find the 0. 
a7 Angle ; :# being Invwn Mater An gle Jeagle Acute ea Obtuſe. 
The Propertion. 


As Radinu, 

To the Sine of the given Legg ; 

So is the SineCompl. of the given Angle , 
To the Sine of the Angle required. 


CASE XV. 
The two Oblique Angles being given, To find the Hypothenuſe. 


The Progertion. 
Tothe Tangeae Canpl of ene of the given Ah 
ot angent . of one © given I'- 
So is the Tangent Compl. of the other given Angle, 
To the Sine Compl. of the Eypecbeneft required. 


CASE- XVI. 
The two Oblique Angles being given, To find one of the Leggs. 
The Proportion. 
As Radins, ; 
To the Sine Com! of one of the given Angles; 


So is Sine Comp! 4 the other given Angle, 
To the Sine Compl. of the Legg tought. 


CHAP. VI. 
Containing the DoFtrine of Oblique-angled Spherical Triangles. 


CASE L 


Two Sides and 47 e oppoſite to one of them being given, to find the other 
, fire Angle ; 74 Fry coke wr the required Pye ay yolen or 
Gbcuſe. 


The Proportion. 
As the Sine of the given Side, | 
To the Sine of the given Angle oppolite thereto z 
So is the Sine of the other given Side, 
To the Sine of the oppoſite Angle required; 


In the Triaveſe ADE there is given 


AED 29 55 
AD 34 59 >DAE xequired being Acute. 


A 


DE 60 10 


E'9 
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Thbe Operation. - 
deg. min. 

As the Sme AD 34. 59 IRR r_— — —975%411 
To Sine AED 29 Ff$ ror rr — ————-y,,774 
So is Sine DE 60 10 — ———g,o,,7 
To Sine DAE 48 5g —_— ——19,636131 

9,377720 
CASE IKE 


Two Angles and « Side oppoſite to one of them being given, To find the other 
oppoſite Side, if it be known, whether it be greater or leſs than aQuadrant 
The/ Proportion. 
As the Sine of a gizen Angle, 
To the Sine of 'the Side oppoſite thereto; 
So is the Sine of the other given Angle, 
To the Sine of the oppoſite Side required. 
CASE IL 
Two Sides and their conteimed Angle being given,To find the oppoſite Angles, 
The Proportion. | 
As the Sine of half the Sum of the two given Sades, 
To the Sons of half _ rms : > 
— axgert Compl. of half the captained —_— 
To the Tangent of half the Difference of the oppolite Angles, 
As the Sine Compl. of half the Sum of the two given Sides, 
To the Sine Compl. of half their Difference 5. 
So is the Tangent Compl. of half the contained Angle, 
To the Tangent of half the Sum of the oppoſite Angles. 


Fhen to the half Sum of the oppofite "Angles, add their half Difference, the Sum 
is the greater of the two Angles fought : And from the half Sum of the oppoſite Aw. 
gles __ their half Difference the reminder isthe leſſer of the oppolite Anglerre- 
quired. 


\ tidal | "tt Felefs QC ASE, TV. \ 


Two Angles and the Side between them being given ; To find"the oppoſite 
Sides. ta | 
_: 1 The Proportion. . 


% 


IT OR IPHITOTITED ag, 
k | Sie of þ k i mal theregires <6 los 
» pn es by NE: ifference, __—_ 
So is the Tangent of half the Side between them , 
To the Tangent of half the Difftrenre of the oppoſite Sides. 


= 


As the Sine Compl. of the half Sum of the two. dugles, 
To the Sine Compl. of half their Pifer | 
So is the Tangent of half the Side 4 them, 

To the Tangent of half the Sum of the oppoſite, &des. 


Note, That in the third and fourth Caſes before-going, if the ſum.of the twopiven 
Sides, or two given Angles, exceed 180 degrees, then take the Complements of thoſe 
Sides or /Angles ta. 189 deg. {everally, inſtead of the Sides or Angles given; and the 
An ;opSite produced by the @perarion, are. the Compl, of the uyles or Sides ſought 
$0 Hegrees, | 


& 


CASE 
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CASE, »V. 


Two Sides and an Angle oppoſite to one of them bring given, To find the 
third Side; if it be known whether the Angle oppoſite t9 the other given 
Side be Acute or Obtuſle. 

The Proportion. 
Firſt nd the q, oppolite to the other given S:de, by the firſt Caſe of Oblique- 
angled Triangles, Then ſay, ; 
As the Sine of the DiFerence of the oppoſite Ages, 
To the Sine of half the Sum of thoſe «Angles; 


So is the Tangent of half the Difference of the two given Sides , 
To the T angent of half the Side required. 


CASE. VI. 


Two Angles and 4 Side oppoſite to one of them being given, to find the third 
Angle, if it be known whether the Side oppoſite to the other given Angle 
be greater or leſs than a Quadrant. 

: The Proportion. 

_ .. Firſt find the Side oppoſite to the other given Angle, by the ſecond Caſe of Oblique 

Angled Triangles; Then lay, 


As the Sine of half the Difference of the oppolite Sides, 

To the Sine of half the Sum of thoſe Sides; 

So is the Tangent of half the Difference of the two given Angles , 
To the T angent Compl. of half the Angle ſought. 


CASE, VIL 


Two Sides and ax Angle oppoſite to one of them being given; To find the 
contained Angle ; if it be known whether the Anglc oppoſite to the othey 
given Side be Acute or Obtuſe. | 

The Proportion. 


Firſt find an Angle oppoſite to the other given Side, by the firft Caſe 3 Then ſay, 


As the Size of half the Difference of the two given Sides, 

To the Sine of half the Sum of thoſe Sides ; 

So is the Tangent of half the Difference of the oppoſite Angles,” 
To the T angent Compl. of half the Angle required. 


CASE-VIL 


Two Angles axd 4 Side oppoſite to one of them being given, to find the inter- 
Jjacent Side ; If it be known whether the Side oppoſite to the other given 
Angle, be greater or leſs than a Quadrant. 

The Proportion. 
Firſt find the S:de oppoſite to the other given Angle, by the 2d. Caſe , Then ſay, 
As the Size of half the Difference of the two given Angles, 
To the Sine of half the Sum of thoſe Angles ; 


So is the Tangent of half the Difference of the oppolite Sides , 
To the Tangent of half the Side required. 


CASE IX 


Two Sides and the contained Angle being gives, To find the third Side... 


The Proportion. 
As Radius , | 
To the Sine Compl. of the contained Angle ; 
So is the Tangent of the leſſer Side , 
To the Tangent of an Arch. R | If 
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If the given Angle be Acute, ſubtradt this Arch from the greater of the two gi- 
ven S:der;, but if the given Angle be Ob1»ſe, fubtraft it from the Conpl. thereof to 
1 80 deg. and note the Remainder, 

Then ſay, 

4 As the Sine Compl. of the Arch found, 

To the Sine Compl. of the Remainder ; 

So is the Sine Comyl. of the Leſſer of the containing Sides, 
To the Sine Compl. of the Side required, 


CASE X 
Two Angles and the intcrjacent Side being given, to find the third Angle. 


The Proportion. 


As Radita, 

To the Sine Compl. of the interjacent Side, 

So is the Tangent of the leſſer of the two given Angles, 
To the Tangent of an Arch. 


If the interjacent Side be greater than a Qnadrant, ſubtrat the «Arch found from 
the greater of the given Angles, but if it be leſs thana 2adrart, ſubtract it from the 
Compl. of the ſaid Angle to 180 deg. and note the Remainder. 

Then ſay, 

As the Sine Compl. of the Arch found, 
To the Sine Compl. of the Remainder ; 

So is the Sine Compl. of the leſſer Angle, 
To the Sine Compl. of the Angle required. 


CASE XL 
Three Sides given, To find an Angle. 


To perform this Caſe by the Logarithms, takg this following Direition. 

Firſt ſet down the two Sides containing the required Angle, and then the Side op- 
polite thereto; Add the three Sides together, and take the half ſum thereof from 
the half ſum of the three Sides ; Subtraft the Side oppoſite to the Angle required, 
and ſubſcribe the Remainder. Then to the Complement eArithmetical of the Sines 
of the containing ſides, add the fores of the half ſum and Remainder ; Half the ſum 
of theſe four Logarithms, is the ſine Compl. of half the Angle required. 


CASE XIL 
Three Angles being given, To find a Side. 


To perfotm this Caſe, take the Comp!. of the greateſt eAngle to 180 degrees which 
ule in ſtead of that Angle, then ſer down the two «Angles adjacent to the required 
fide, and then the eLngle oppoſite thereto; Add theſe three «Angles into one ſum, 
and take the half thereof, from this half ſum ſubtraft the «Angle oppoſite to che re- 

vired fide, and ſubſcribe the Remainder. Then to the Complement eArithmerical of 
t </ons of the two adjacent «Angles, aud the fines of the half ſum and remainder ; 
half the ſum of theſe four Logarichmr, is the Sine Compl. of half the ſide required. 


Only Note, 


That if the greateſt ſrte of the Triangle be required ; This operation produces the 
Complement thereof to 180 degrees, 


tc. en. kd Mt — 


The End of the Third Book. 


CHar. 1: 7 4]: 123 


THE 


Compleat Sea Artiſt: 


A K- 
NAVIGATION. 
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The Fourth Book. 


”. FI 


CHAP. I: F 
Of Sailing by the Plain Chard, and the Uncertainties thereof. 


waH E Art of Navigation, is a Science direfting by certain Rules 
to Steer a Ship through the Sca, from the one place to the o- 
ther; and may not improperly be divided into two parts ; 
namely, the Common, and the Artificial: Navigation. 

The Common Navigation requireth the Ute of no 1n/tru- 
ments but the Compaſs and $ ng-Lead , as chiefly confift- 
ing in Prattice and Experience in the knowledge of Lands and 
| ). Points, how they lie, and their Diſtance one from the other, 
in know of Depths and Shoales, and varieties of Groands, the Courſe and Ser- 
ting of Tydes upon what Point of the Compaſs the Afoen maketh High-warer in each ſe- 
veral place, and the like ; which muſt be known partly by the Information of skilful 
Pilots, and Inftruions in Books for that purpoſe, but far better by a Man's own Pra- 
ice and Experience. 

The Artificial Navigation uſeth, beſides the forefail Common Prattice, divers other 
Inſtruments and Rulet, which they take from Aſtronomy and Coſmography. It is there. 
fore needful that every Pilot and Officer, that takes charge of any Sh:y or Yeſſel in this 
part of Navigation, be firſt and chiefly well inftreted in the principal Pointsof the 
aforeſaid Arts ;; that is, that he know the Order and vnderftand the Diviſion of the 


R 2 : Sphere 
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Sphere of the World, and the motions of the Heavens ; Together with the contriving 
or making and uſe of Inſtruments, as | have ſhewn. briefly in the Second Book, For 
without this Knowledge it is impoſſible to perform Great Voyages by the Sea. In re- 
gard this Knowledge may be attained to, by good Infſtrution, we have ſet forth the 
ame ? this Treat:ſe,for the benefit of _ſych young Sea-Men, as are defirous to be Sea- 


ia 
Na s clearly and plainly as the brevity of the ſamg could pe 

b 3 DheA Sd rſeftions of this Art arematy Frarch ſay $/or Hh 

rick? partly in the Praftick, 3 3%. 
After a long Voyage, the Ship ſuppoſed to be near the Shore, the Commander or 
Maſter requires from his Mates an account of their Judgment how the Land or Cape 
bears from them, and the Diſtance from it. He that comes neareſt the Truth is ſup- 
poſed to have kept the beſt Reckoning. I have known ſome, that have ſcarce been 
able to number lin Cures, have gone , neargr the Truth than the beſt Artiſt in the 
Ship; but they been wonderfully miſtaken (to.my knowledge) inother Voy- 


es. , ; 

I wenta VoyagQo Barbadoes in the Rainbow,and took our Reckonipg from Lundy, 
in the Mouth of »; and inthe were twelve Practitioners that kept an ac- 
count; eleven of them kept it by the Plain Chart, and my ſelf made uſtof Mercater 
and Mr, Wright's Projeition. When we came in the Larztude (which was 400 Leagues 
from the 1/lazd) every man was ready to give hisJudgment of his Diſtance off the Bar- 
badoes. But they all fell wonderfully ſhort of the Truth; for he that ſhould have had 
the beſt Reckoning, was 300 Leagues ſhort, and moſt of all the reſt was 268 and 250 


Leagues and he, that,was-accounted an excellent Artiſt aboard the Ship was 24 
But by the Keckohingept by Merguter's Chart, theft wanted but-three Leaghs 
ſhort of the true of the 1land.” | | 


In the ſame Ship, g from thefice to Yirginia, they alſo fell ſhort, by the ſame 
way of Account by the Plain Chart go Leagnes the neareſt; and thoſe that were ad- 
viſed to keep it by Adercator, found .it to come but 4 or 5 League: ſhort 
of Virginia : But coming from thence home, they got their Credit again coming all 
within 30 Leagues of the true Diſtance from the ſhore. 

But we find that there is near 1Jo Leqgzes difference Exror, between the, Aerid;- 
an of Barbadoes and Lundy, and much more in the Diſtance; and in ſome Charrs about 
620 Leagues Error, in the Diftance between Cape Fortuna, the South Cape of Anian. 
Theſe Errors may be aſcribed partly to the uncertainty of the Longitzde, and partly 
unto the Plain Chart, and Sailing by it, which makes ſome Places nearer than they 
are, and other Places far more diftant-chan they arc, and ſcituated much our of their 
true Courſe or Rhomb. 

"Secondly, Men many times commit great Errors in bad Steerage; and careleſs look. 
ing to the Compals; for I have known many Sea-men when their Trike at Helm hath 
been out, and the Log hove, they have told the Maſter or his Mate,they have Steer'd 
half a Poinc a Weather the Courſe ; beſides, the Points of the Needle or Wyers being 
touched by the Load-ſtoxe, are ſubje& to be drawn aſide by the Guns in the Steerage, 
or any ron near it, and liable.to Variation, and do not ſhew the true Northand South, 
which ought continually to be obſerved by a good Azimyrb Compaſs, (ſuch a one you. 

' havedeſcribed, by which I ſarvey:Lend in the following Treatiſe :) ſo the Variation 
ought to be carcfully allowed. ents 

1 ſound 11 Beſides, on Lend there is a difference in the ſame Place, as Mr. Gunter in his Ob." 
deg. in a ſervations at Limebouſe, for the finding the Variation, found it half a'Degree more, 
ps St.2nd inother Places of the ſame Gr leſs, and Aatins [aith, he hath found a-De 
per or two difference. This difference at Land muſt needs ſhew the uncertainty we = 
being /our at Sea: Beſides, many times the Ship is carried away by unknown Currents, which 
niles diſt. when they 'be diſcovered by their Rplings, as alſo ſome by reaſon of Trade-Winds, 
and I made gye ſet them in our Fournal. | 
wn og . Currentiare a means of great miſtakes in keeping of a Reckoning ; for Captain Luke 
inp. 230. Fox in his North-Weſt Diſcoveries, and the reſt complained fearfully of the faft Lands 
_ der of Ice upon thaſe Coafts, that ſo altets the Current, thatin ſome places they cannot 
halfo/ 4 thake good their Courſe they fteer upon by three Points ; eſpecially in Dev his 
aeg, only, Sereights, where ſteering Eaft-by-Soutb, they ſcarce could make good Somb-E aft-by- 
I haye 


South, which is four Points of the Compaſs. 


— - __ 


I haye alſo perceived a good Current to ſet to the Eaſt South Eaſt, aboyt the 
Weſtern Iſlands, and the Madera':, in leveral Voyages | have made to the Weſt-Indies ; 
but more quaallyibayp oblaryed It ifyniy Ik Voyage. to.Bdrbedare. 14 wentout of 
England in Compan ub Qopyin frravy f forwbn wr, in tht Gagle bound tb the Faſt. 
Indies, and a Dutch Ship in his Company, and one of Plymonth tor the Iſle of May: 50 
we kept Company together as far as the Madera's,but intended not to lee it that Voy- 
age ; for we reckoned cur ſelves 25 Leagues, and fone more to the Weſtw@d of the 
Meridian of the Aaders's: But being yp the L:titude near it, weeſpied the Land; 
and being becalm'd | the Eaſtern cnd of the Iſland, betwixt 


How we keep onr Rec) 0nng. os 
; . | « 2 | 
The firft and moſt uſeful Queſtioh in Navigation, is - -y the knowledge of the 
Rhomb or Conr ſe you failetupon, and the Diſlexce of - Aſi agnes that you ſailed 
thereon, to kovow your difference of Latitade and Longitude (that is, how much you 
are Northerly of Southerly inreſpe@t of Latitude, or Eaſterly or Weſterly in reſpett 


os Longitude.) This is the” moſt ordinary manner of keeping of Account by moft 


Maſters and Mates, of the Ships Way ; which is called the Dead Cera 
FE. ke tem you ſce, That the xnowledge of they 
, is always fo to be had off the Log-Board,ſuppoling rhe Compaſeby which 


weftecr, Either dorh or ſhould '(hew the ſame exattly ; and ſo you de <1 
in Ales and Leaguet, put dowh every half Watch upon the Loy<Bords. Thirbfotd 
we will firſt Queſtion, and teſolve it by the Traveye-Table'tellowing, and nifo by the 

Chapter of the ſecond Book.''-71 tuve ſhew'd it: by whe 


Traverſe-Scale m the fifth 
mical - Dnadran alrexdy itt the ſixth Chapre# of the ſecohd Buck.) And we will re: 
olve it alſo by the Artificial 9ines and Tavgents on the Ruler, and'the Tabies of Loy 
ritbms. 
But know this, rſever any fteer'd at Sea, neafer than to half a Point ; and that there 
are no Halfs nor Quarters marked on the Compaſt Chare. 


- 


The Firſt Props Peian, | SPY 
- Quieſtions of SA I1L-1NG'by the Plain: 
| Sea-Chart. Fs 


I. Sailing $7 ues upon the fifth Rhomb, How much ſball T alter 
TP N I my Parallel of Latitude ? 


s % F 
; j 


1 UGA 317 £53 991. A. 10 ITTAP 1 GRAIATT 
= HE Angle that any 'Pomne makes with the Aferidies, we call the Rhembs 
but the Axgle that it makes with any Paralel,is called the Complonuad of the 
Rhoewb. Unto every Point of the Compaſs there anſwers 11 deg. 15 min. 
therefore the fifth Rhomb from the Meridian makes Angles therewith of 
56 deg. 15 min. namely , S.W. by W. S.E. by E. N.W. by W. N.E. by E. 
whole Complement, 33 deg. 45 min. is the Angle of the ſame Rhomb with every Pa- 
' rallel. 


Now 


 Boox1V. 


Now admit I ſail from Ato D, 8. W.by W. 57 Leagues, 1 dex 
[1 02 4 Lan pb difference of Latitude E A. © : 


os omgr To an Supra ampiarr oc 


Firſt, by the following Treverſe-Table, at the Head of. the Table, overg 
Column, is put the Figure of the Halfs, Quarters, and the Points of the Compaſe, and 
in ofie of the Colwmms over head is N $. and at the Foor E W. and ſo is numbred at the 
Head, from the left hand to the right. NM. S.ftands for Norchins, Then the Rhombs 
art reckoned at the bottom, from the right hand back againz The Margent of the 
Table: ſhew the 1 Sailed; and over E, W. or under E.W. (hews how much you 
haveSailed Eaft or Weft from the Afarid5a. N.S. ſhews North or South from the 


As in this Example. 


The Diſtance ſailed is 57 Leagues on the fifth Rhomb; therefore , Diftence 
Sailed, in the Side g7 Leagues, and in the Common Angle or Line of Meeting, I find 
' 31 67 over N.6. in the Foot; and in the next Column, ever E.W. is 47. 39, as you 
ſeo in the Table: So that the Difference of Latitude is 31 Leagues and 552 Parts of a 
Lrague. And if it were required tofind the Departwre,' you lee it to be 47 Leagues 
and +22 Parts, This is.very plain and cafic, you need no farther Precepe.- -  * 


By the Traverle-Scake. 


, {\ 


Ktend the Compaſſes in the Line of Numbers, from the end of the Line marked 
Nareh South 57, the fame Diſtance will reach from 5 Points to 33, and about <3 


CHaP. = Pla Sailing, 


By #he Arcificial Sines aud Numbers on the Ruler. 


Xtend the Compaſſes from Sine go deg. to 57 on the Line of Numbers ; the ſame 
FE Diſtance will reach from the S:ne Complement of the Rhomb, to the Differerce 
of Latuxde. | 


By the Tables of Artificial Sines and Numbers by the Fourth Caſe of 
Plain Rightapgled Triangles. 
As the Radixu, or the Sine of godeg. | — 44 I COOO009 


Is to the Diſtance run 57 Ltagues AD———— — 175 5875 
So is the Sine-Compl. of the Rhomb at the Angle D. 33 deg. 45m. 9744539 


To the Difference of Latitude required A E 31 Leag, 4 


ISoc614 


. 


In like manner you may find the D:fferents of Laitnde for my Diſtance run upon 
any Point of the Compaſs. 


IT. Sailing 57 Leagues por the firſf Rhomb, How far am I departed 
from the Meridian of the Place from whence ] came ? F 


By the Traverſe-Table. 


TRI was anſwered in the laſt Example, and found over E. W.to be 4” 
Leagues and 732. In like manner you mzy find the Difference of Latirude and 

from the Meridian, for any D:ſtance run upon auy Point of the Compſe, 
which is the Uſe of that Table. 


By the Traverle-Scale. 


Ktend the Compaſſes from the end of the Line marked Eft, Weſt, to the Difa1zs 
E run $7 Leagues, then put one Point of the Compaſs on 5 Points, in the Line of 
Paſt and Weſt of the Scales and the other will reach to the Departure from the Ade- 
ridian 47 Leagues 73 Parts. 


By the Tables of Sines «yd Numbers, by the Third Caſe of Plain 


Right-angled Triangles. 
As the Radie or Sine of go deg. —— —— —————— —— 10000c00 
Is to the Diſtance run, 57 Leagues AD — ——1753375 
So is the Sine of the Rhomb 56 deg. 15 man. the Angle at A 99ig846 
To the Depertwre from the Meridian to 47 533 ED — 167 5721 


By the Artificial Lines on the Ruler. 


Rtend the Compaſſes from go deg. to 57 ; the ſame Diſtance will reach from the 
Sine 56 deg. 15 min. t0 47 {3 Leagues. 

Or, Extend the Compaſſes rom Sine go, to Sine 56 deg. 15 min. the ſane Diſtance 

will reach from 57 Leagues, to 47 #2, as before. 


TI Plain Sailng, ©  BooklV. 


II. Sailing upon the fifth Rhomb, until T alter my Latitude 31 $2 
Leagues. 1 demand how far 1 heve Sailed, 


S Sailing from A to D, S. W. b.W. till the Difference of Latirude be 3 1 Leag. 
73$2 ; Idemand the Diftance run AD. 


47-68 D 


PT 7 TT nd 


_— 


Firſt, By the Traverſe-T able, Look in the Foot of the Table for the fifch Rhomb, 
and over NN $.n that Column, look for 3'1 Leagues 122, and in the Commen of 
M.eting, to the left hand, under Diſtance Saled, you will find Diſtance Sailed 57 
Leagnes required. | 


By the Line of Sines axd Numberl. 


Rtend the Compaſſes from the Complement-Sine 3 3 deg. 45, to 31 5$3 the Differ 

ence of Latitude ; the ſame Extent will reach from Sine go deg. to $7 Leagues 

Or,. Extend the Compaſſes from Sine 33 deg. 45 min. to Sine go; the lame Dyſtance'” 
will reach from 31 7$3 Leagnes, to 57 Leagues, the Diſtance AD, as hgfore. 


By the Logarithms. | EP. 
Say by the ſecond Caſe in Plain Right-angled Triangles. ; 


As the Sine Compl. of the Rhomb, 33 deg. 45 — ani 9,744739 / 


Is to the Difference of Latitude 31 1*2 Leagues — 1500648 
So is the Sine of go deg. or Radins ————— 10000000 


To the Difance ron AD 57 Leagues — 17 55909 


IV. Sailing upon the fifth Rhomb, «ntil I have altered my Latitude 31 
783 or 1 deg. 35 min. How much am I departed from my firſt Meridian ? 


— — 


A S ſailing from A to D, 5. W. b. . till the Difference of Latirade AE be 31 +54 
. Leagnecs, I require B C my departure from my Meridian- 


By the Traverſe-Table. 


$ in the laſt Caſe, find 31 742 Leagues over the fifth Rhomb, and in the next Co- 
F, \ lumnto the leſt hand, over E, W. is 47 t45 Leagnes, the Departure required. 


By 


| 


A. 
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By the Line of Sines and Numbers. 
T Xtend the Compaſſes from the Complement | zent Sine of the Rhomb to 33 deg- 45, t031 
E 742 the Leagues ;, the ſame Ciſtance will reach from Sine 56 deg. 15 min. the 
Rhemb, to 47 133 Leagues, the Departure ſrom the Meridian. 


By the firſt Cale of Plain Rightangled Triangles. 


As Radinu 2 PEORIYYT: ATI: voy ws 
To the difference of Latirude AE 31 44 —— ond 3 | 
zt of the Rhomb 56 deg, Ig —— — LW ad 

$0 is-the Tangent of the 56 deg. 15 b& LY ow 


To the departure from the Meridian 47 144 Leagues. — 1:675755 
V. Sailing »pon ſome Rhomb betweex rhe South and the Welt 57 
Leagues, and finding I have altered W4 Latitude 31 +4: Leagues, 

'T demand upon what Point I have ſailed. nol x5 


Uppoſe I had ſailed from A to D (being a Zhomb between the Weſt and Soark) 
gd 57 Leagues, and then find the difference of Lariende 31 53 Leagues, | demand 
the Angle DAE. 


-_ 


By the Traverſe-Table. 
Gainſt 57 Leagues the Column of Diſtance Sailed, and in that Line or Common 
Angle of Meeting , you muſt find the difference of Latitade 31 753 Leagues, 
which will be over the th Rhbomb, which was required. * * | my 
By the Line of Sines «#d Numbers o» the Scale __ .._ 

Xtend the Compaſſes from the Diſtance run 57 Leagues, to the Sine of 90; the 
ſame Diſtance yrill reach from the Difference of Latitude, to the Sine Covip. 

of the Rhomb. 3 3<deg. 45 mid; EY VE2<M3 £34 [ : 


Or, \ aft Ws = eager? Leagues the Diftance, to 31 7$2 the Difference 


of Latitude ; the ſame Diſtance will reach trom the Sine of go, to the Sine of 33 deg, 
45 min. the Compl. Rhomb. 
—_— By the Logarithmns, 
As the Diſtance on the Rhomb, A C 57 Leagues wa 1755375 
' Is tothe Difference of Laticade 31 1$2 Leagues A B——<—=— 1500648 
So is the Sine of go deg. Ce ee —— 10000008 
To the Sine Compl. of 'the Rhomb 33 deg. 45 m. the Sum. — 1 1500648 
'- ++ Thefirſt Number ſubtrat ——17575 
The Sine of the Angle ADE 93744873 


The Sine Compl. of the Rhomb 3 3 deg. 4.5, ſubtrafted from go deg. there remains < 
the Angleof the Rbomb 56 deg. 15 min. which is five Points, namely S.W. 6. W. 


VI. Sait 


| Sailing by the Plain Chart. Book IV | 


' VI. Sailing upon ſome Rhomb between the South and the Welt 57 
Leagues, and finding I have altered my Latitude 31 4: Leagues , 
I demand my Departure from my firſt Meridian. 


By the Traverle-Table. 


A Gainſt 57 Leagxes in the Column of Diſtance Sailed, and in that Line or Angle 
of Meeting , find 31 743 Leages, and inthe Column to the left hand you will 
have 47 744 the departure from the Aderidian. 


Diſtance run AC 57 Leagues? Sum 88 782 Leagues 19947777 
Diff. of Lat. AB 31 :5z Leagues { Remain 25 744 Leag. — 1,403635 
| 333 F1412 
. Departure from the Meridian B C 47 r48 Leagues —— —— 1,675706 


Which is thus done. To the Diſtance run, add the Difference of Latitude, and 
alſo ſubtraQ it from the ſame, noting the Sum and Remainder ;, then add together the 
Logarithms of this Sumand Remain, and half that Sum is the Logarithm of the De- 
parture from the firſt Meridian. 


CHAP. IL 


What muſt be obſerved by all that keep Account of a Ship's Way at 
Sea ; And to find the true Point of the Ship at any time, accord. 
ing to the Plain Chart. 


OY 


Might have further inlarged and multiplyed 2ueſt5ons, but that I think theſe ſuf- 
ficient for any ule at preſent; and therefore I will be brief, and come to the 
—_ material mo_ _- wi ne Rick 

e whole Praftice of the Art of Navigation, in ing of a right Reckoning, 
conſiſts chiefly ot three embers or your Tag 0 G 

Firſt, In a well experienced Judgment, in eſtimating the Ship's Way or Diſtame 
Sailed upon every ſhift of Wind. 

— In duly eſtimating the Comrſe or Point of the Compaſs on which the Ship 
hath made her way good} allowing for Lee-way Currents, and the FYariationof the 
Compaſs. 

Ti birdly, The diligent taking all Opportunities of due obſerving of the Latirade. 

T he Reckening ariling out of the two firſt Branches, we call our Dead Reckoning ; 
and of thefe three Branches therg ought to be ſuch an Harmony and Agreement, that 
any two being given, a third may be found with Truth. 

As, Having the Coarſe and Diſtance to find the Latitxde of the Ship's Place. 

Or, By the Courſe and Difference of Latitude, to find the Diſtance. 

Or, By the Difference of Latitnde and Diſtance to find the Comrſe. 

But in the midſt of ſo many uncertainties that daily occur in the Pratice of Navs- 
. gation, a joynt Conlent in theſe three Particulars, is hardly to be expeRted z and when 
an Error ariſeth, the ſole Remedy to be truſted to, is the Obſervation of the Latitude 
and how to reRifie the Reckoning by the obſerved Latitude, we ſhall ſhew hereafter. 


THE 


—_— 


—_— 


== 


Cray. 2: Sailing by the Plain Chart. 
| THE 


LOGBOAR D. 


——— 


I 666. 
_ Coen 
[odours Courſe. Knots. = Fath. Wind. | 
| 
2 | S.E.b.S. . | 34 2 N. 
4 S. $. W. ©. 
6 E. b. N. 9 N. b. W. 

| I I — —— ———_—_____ 

.;8 | N.b,E.4E. | 8 _ N. W. 
10 [N.N.W.4W.| o | 4 E.NE. 
12 W. N. W. 9 | N.E. 

2 | S.E.byS. $-:1.:4 4 2 wet 

4: S. 8..W. 43 E. 

6 s.W.b.5 6 | E. S. E. 
8 S. W. oy | S. E. 
10 &-W.-. S aj $ $ TAELKEES 
I2 S. E. _ 9 | S. W. b. W. 


+z-Hut firſt of all it is moſt neceſſary to ſhew how we do keep our reckoning at Sea, 
by the Log-Board, and take an acceunt in our Fournal, | 


In the Lo9-Board, The firſt Column is for Time. 

The ſecond for the Ships Courſe. 

The third for the Knots. 

The fourth for the Half Knots. 

The fifth for the Fathoms. 

The (ixth is to pur down the Wind, and thereby to give allowance to your Courſe, 
according to the Lee-way you have made by taking in or having out more Sail, 

The Italian Mile by which we reckon at Sea, contains 1000 Paces, and each Pace 5 
Foot, and every Foot 1 2 Inches; the 120 part of that Afile is 41 3 Feet, and ſo mych is 
the ſpace between the Knots upon the Log-line : ſo many Knots as the Ship runs in 
half a Minute, ſo many Miles ſhe Saileth in an Howr ;, or ſo many Leagxes and fo many 
Miles ſhe runneth in a Watch, which 15 four Hoxrs, the time in which half the Compe- 
ny belonging to the Ship watch by turns. 


EXFMAMPELEE 


Nine Knots in half a Minute, is nine Ales in an Hoxr, which is nine Leagues and 
nine Afiles in a Watch, that is 12 Leagues or 36 Miles: every Neon, after the Maſter 
and Mates have obſerved the Sun's Altitude, (if fair weather) they take the Rechon- 
ing from the Log-borrd, and double the Knors run, which is the number of Afiles run 


upon any Conrfe. S 2 We 
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We throw the Loy every two Howrr, and we never expreſs the Courſe ſteered 
nearer than half a Point of the Compeſs, 

Mr. Norwood gives full ſatisfaRion in his Seaman's Praftice, by his own Experience, 
That in our ordinary PraQice at Sea, we capnpt, if we will yeild Truth the Con- 

allow lels thak 260000 of eur Exglifſh Feet to very one Degree of Latitude in 
{ailing North or South under any Aferidian. According to this Meaſure, there will be 
in a Degree 68 ++ of Ade: of our Statuis- Meaſure, Mile $289 Feet, and by the 
common Sea-meaſure 5oco Feet toa Mile, there will be 72 Afvles, or 24 Leagues in a 
Degree, which we will take for truth. 

Now if you would have ſhewn the Miles of a Degree allowing 60 to a Degree,the 
Miles muſt be enlarged progortionably, and the diftance between every one of the 
Knots muſt tie 50 Foer, and as magyof theſe gs run out in half a Mine, ſo man 
Miles or Minutes the Ship ſaileth in an Hoxr ;, and for eycry 5 Foor moxe, you my 
allow the 10th part of a Afule. | 

Sailing betweey any two Placgs,and uſing a Loy-line that hath a Knot at every - Fa- 
thoms, and to reduce it into fuch Miles 60 ton Degree, each containing 6000 Feer, 
the Proportion in Number of theſe two is this, 4:6 to 55, for6 Knotzof 6 Fathoms 2, 
makes 5 of $4 Fatbom, or 5o Free. Admit a Man keeps 3 Reckonipg of his Ship by 
a Log-line of 6 Fathom? and by it find the diſtance of two Places 15324 Abler, or 508 
Leagues, and would know the ſtance by a Lyz-lineof 50 Feee toa Knot, or 6000 
Feet toa Mibg.. 

Say then hy the Rule of Proportion, A1 $19 to 53 So 91524 16 1270 Miles, 

Next we will work the Conrſer of the-£og-hoard, and by it findthedifference 6f 
Latitade, and departure from the firſt Merig5ay, 

A Ship being in thg Latirude of 47 deg. 30 win. North, and Longitnde 00 deg.the 
Courſes of the Log-hoard are $,E.b45. 16 Miles, and $.S.W. 13 Miles, E. b. N. 18 Miles, 
and N. b. E. +4 E. 16 Miles, N.N. W. 3 W.15 Mileg,and W.N.W. 18 Miles,and S.E. 
b. S. 18 Miles, and$. S. W. 1 Mites, 5. W, by S. 12 Miles, and S. W. 18 Miles, 
S.E. 18 Miles by the Wind, which are W. S. W. and £.S. E: TheShip made 14 Points 
and a half Lee-way on the two laſt Cor ſes. 


To find the difference of Latitude «xd Departure from the Meridian 
"= this 24 Hogrs, 


There are feverat ways to work Fraverſes; but the readieft is by the Traverſe- 
Scgle, or the tollowing Table, We (hall work the former Traverſe by the Tables 
foo ing, and you abTeifure may work it by the Tyaver ſe-Sqale, and find the ren 
agreement of both. | 


Crap. 2. Sailing by the Plain Chart. 


Cour on) 
| a_ ds O58 ] 


|'4 g7Þo of | 
3 js 74 
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77 9957 157 71 
8 94157 74 
3B I we. 


The Latitude the Ship ss 5n, 5 46 deg. 51 min. 


Inn 


— 


Ml. eroth. 


You muſt put down the Coxrſes made good upon each Point of the C ;, and 
Number of Miles you find failed on them by the oerd;, And make 4 Co- 
hasns and mark them with North, South, Eaft, Wet, in ſuch manner as | have done 
in this Table : Then according to the Rbombs Hook in the Table following for the Point, 

, or er G2s, and the Diſtance in Ales or Leagues in the right-hand or 
left-hand and put down the Difference of Latjemde and re under the 
Narth or South, aft or Weft Columns, according to the following Diretti 


As for Examnyle. 


The firſt Courſe ſaited is three Pernes from the Meridian; namely, S. E. b. S. tmdey 
that Colwmn I count 16 Miles in the fide, and find againſt it 13 733 Miles Southing, 
and 8-43 Miles Eaſting, becauſc the Courſe is South Eafterly. | put it down in the 
Table in its place, 13. 30 under South, 8. 8g under Eaſt. In the like manner you muft 
do by the reſt. Likewiſe the laſt Courſe is E. S. E. that is 6 from the Sexcb; therefore 
] reckon them in the foot of the Table, and right aink 18 | find 06. 8g Sowhward, 
and 16. 63 Eaftward, which you may put down as | haye done in the Table. In like 
manner you muſt doif your Courſe were North-Weſting, This is ſo plain itneeds no 
farther Precepe. 

Then add up the Swms in the North, South, I aſt and Weſt Columns, and ſubtraRt 
the lefſer out of the greater, the Remainder is the Difference of Latitude and Depar- 
ture : As | find that the Ship hath gone but 38 335 Miles to the Southward, and the 
Latitxde (he now is in is 46 deg. 5 1 min. and the Eaftward but 42 parts of a Mile : 
Therefore her Courſe is near South. 
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CHAP. IL 


A Formal and Exat# Way of Setting boon und Perfetting a 
Sea-Reckoning. 


The Rule of keeping a perfeit Sea-Reckoning, #: beſt ſet down in particular after the 
general true Sea-Chart, in Chap. 17 of Great-Circle-Sailing, 


exaCd Reckoning ;, Although the Conrſe and Diſtance cannot be ſo truly and 

certainly known as the Latirxde may be; yet we muſt endeavour in theſe 

alſo to come as near the truth as may be; the rather, for that ſome Reckon- 
ings muſt neceſſarily depend wholly upov them. Therefore we come now to ſhew an 
Orderly and Exa&t way of Frantting and Keeping a Reckgning at Sea; for which pur- 
poſe I have inſerted this Table following, which ſheweth how much a Ship is more 
Northerly or Southerly, and how much Eafterly or Weſterly, by failing upon any 
Point ro Luarter-point of the Compaſs, any diſtance or number of Miles or Leagues 
propoled. 


T His being the moſt neceſſary Rule in this Art of Navigation, How to keep an 


Note, 


If the Diſtance Sailed exceed 100 Miles of Leagues, you muſt enter the Table 
twice or oftner; as in the following Example. bs 

Suppole a Ship fails away South, balf a Point Weſterly 173 Leagues or Miles; we 
ſet down this Number thus. 


—Courſe | Diſtance. | Southing. | Weſting. | 
South 100 995F1 930 
4 Point W. 70 6266 g36 
3 298 29 

Leaznes. | 173 17215 | 1695 | 


Look into the firſt Colxmn for the half Point, and then in the third Colwme you may 
ſee 980; alſo againſt 70, there is 6966, and in the ſecond 686 3; and in the thud 
againſt 3 in the firſt Colamwn is 298, in the ſecond, is 133 | 

Theſe ſummed up as in the Table, ſhews that the Ship ſailing apon the firſt half 
Point from the Meridian, namely, $S. 3 W. is to the Southwards of the Place ſhe de- 
parted 172 744 Leagues or Afiles, and to the Weſtward 16 Leagues and 744 
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exnry Paint, Half. Point, and Quarter-Point of the Compals, 4 
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her Y wall xs | 4. Rac > Lundy ard 
ne Er ed gt pt ms ho 


Suppoſe a Ship ſil from the Ifland of Landy, in Latirade 5 1 deg. 22 min. North, 
and Longitude 25 deg. 52 min. towards the Jlandof Barbadeer, in Latitude 13 d.g. 
12 min. North, and Longitude 3;2 deg. 57 min. By the Plain Chart, Difference of 
Latitude is 764, Leagues, and Longitude 1055 Leagues, and I ſail theſe ſeveral Courſes, 
(vit.) S, S.W. half . from A to B. 4002 Leagues, S.W.b.S. half W. 125 Leagnes,and 
S, W. 192 Leagmes; and S. W.b.W. half Weſterly 190 Leagues; W.S. W.146 Leagner, 
and W.b.S. 159 Leagnes, All thelc Courſes and Diſtances | ſet down as followeth. 

In the firſt Columy is expreſſed the Day: of the Month ;, The ſecond, the Day of the 
Week; The third, the Comrſe Sailed ; The fourth, the Diſtance from the Xeridian ; 
The fifth, the Place and Point of each Conrſe by Letters ; The ſixth, the Diſtance ſailed; 
The ſeventh, eighth, ninth, and tenth, the Northing, Southing, Eafting, and Weſting, 
Which is the Difference of Latitude and Departure from the Meridian in League: and 
tenth Pares ; The eleventh Column is the Latitude, The twelfth, the Longitude. 


O| TS Diſtanc Laun.|Longit. | 
& || Courſe |from the] The | Diff. | North-\ South. |Eaſt. |Weſt- S = > 
Y S| Sailed. | Merid;-| Places. | Sailed. | ing. | inz. ang. | ing.1% 8 = 
D 4 & ”yY S3S 
[2 a, TE} I 8ff 
2x Vf S. W. |S.W.54\From A| 1305 764 05861 2225 5 
Pr. PR if 4A W. |[4d1om| to K. League Leagn. | Leagn.| Leag. Leag-\t3 10332 5 
S.S. W.| S. W. {From A] 200 196 72 los 72 
May |2|c + W. |2Poe.3] to B. | 200 176 4 94 3 33 43116 25 
S.W. b.S.] S. W. [From p| 22? 773 634 
61G n 20 i55 127128 $g2h1a 28 
1 W. | 3Po.3| toC. D 29 22 
5.W.4|From C| '** Low, 707 | 
bs dS. W. | 5g _ 80 566 566122 ©4 Ss 
; 12 _ 85 85 
WH i £77 byl S. W. [From D 100 471 $22) « be 
5/b W.iW.|}5Po.;| to E. go 424 794|'7 3457 26 
em euocus - g 2 —— 
S. W. 6. From E| *©* "3 924 
* fIW.S.W. Ls! — 40 153 37C]14 461350 31 
bo 6 23 $5 
*g | 81 Sees 
| S. W. 7\From F wh 195 9 
24' d|W. by S.| ;.- 50 98 49cl13 13/342 
PA "J 51 Points, | to e719 bby " 42 43 


Note, When we ſct ſail, we put down the day of the Month and Werk, the dire 
Ceurſe ro the Port we are bound to, and the. Places marked with two Letrers, a3 in 
this Tables A for Lundy, and K for Barbadoes;, and alfo under Dsſtence, the numbet 
of Leagues upona ſtraight Courſe z and under Northing or ——_ the Difference 
of Latitude in Leagues and Temh Parts; and under Eaſting and Weſting, the De- 
parture in Leeguesz and under Latitude, the Latitude of the two Places; and under 
Longitude, the Longitnde of the two Places; which you may ce in the Head of the 
Table, againſt the 21 of April. : | 

Now if you would ſet down this Reckoning on the Plair-Chart, take theſe follow- 
ing DircQions, 
», 


T 2 — 


240 The Plain SeChartand bs to make it. Book 


IV. 


4nd firſt, Flow to Deſcribe aPlain-Chart. 


The Plaine Sen Chart. 


MA the Square ASTD, of what length and breadth you pleaſe, and divide 
each Side into as man ogrem repreſentingdegrees, as your occaſion re- 
quires; and then draw ftraight Lines through theſe Parts, crofſing one the other at 
fxg Angle, ſo making many little Geometrical —_ each of which contain one 
Degree: but I have made them here for want of Room to contain 10 Degrees. So 
that you may make the Primary Merridian in your Chart 25 deg. 52 min. to the Weſt- 
ward of the Meridian of Landy, and you may divide the two Sides into Degrees as 
far as you think fit, and every Degree into 6 or 10 Parts as the Degrees will permir. 
_ plaio, ir needs no Precept ; therefore we will procced to the uſe 
it. y 

.- Now your ſeveral Courſes and Diſtances are laid down on this Chart, from _ 
at A, to B, the ſecond to C, the third to D, the fourth to EF, the fiſth ro F, the ſixt 

toG, either by the Line of Chords on the plain Scale, or elſe by the Protraftor, de- 
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ſcribed, P ag. 63. Lay off your firſt Courſe from the Meridian AS, upon the Line 
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A B and lay off your diſtance 400 Leagir:.07 20 Degrees (taken from the Chart) 
from A to B, then laying the EJge of the ?rotratior parallgl $3: the Adrradian, A $, 
or any other ; Lay oft your-\econd Counſernipon the Line BC, and yaur:Drftance in 
Degrees from. B to C, and fo praeced with the re, till you come to G, which is the 
place where the Ship is the 244h day at noon.” But the place where the Ship: is 42 any 
time, may bz mare eafily found by the help of the Tabl: prececing, containing the 
Reckoning between Lundy and the Barbadees. In the laid Table you have the Lati- 
ade and Longi:ade the Ship is in every Day at Noon lo.zhgt the 24thday the Ship 
is in the Lf. 13d. 13-m. Northerly, andin the Lengirude of 34 9d. 43 min: There- 
fore ſetting your Compaſſes in the Longitude of Landy, exfend the other Point to 
342 deg. 43 min. then fetting one point of ybur Compaſſes'in the Latirude 1 3 deg. 
13 min, in the Meridian,” paſhng through Lundy, with the former extent, place the 
other point Parallel to an Eft and Weſt Line, that Point;of the Compaſſes ſhall 
ſhew the Place where the Ship is, which is G; whereby yog will find the Barbadoes 
to Bare Weſt, and to be Diſtant 130 Leagve#or g Degrees. | 
JF 
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C/H A P. IV. 


How to corre#t the- Account, when the Dead Latitude differs 
from the Obſerved Laticude. 


E are cone now to. make. good whatwas promilee in the ſecond Chapter, 
to preſcribe four Preceprs tor'gorretting a Sing{e Courſe. 
I ſhailbe brief, following Mr Coffin, in pag. 22. of his Marin”: Scale 
new Plained, who hath imitated Metin in thele Examples. 


The firiÞ Rule. 


© Þy ab ) 
F a Ship fail under the Meridian, if the Difference of Latitude be lefs by Eftima- 
tion, thanit is by Obſervation, the Ship's Place muſt be corretted and — 
wander the Meridian; and the Error is to beimputed cither to the Judgment in eRti- 
mating the Diftance run, in making it too little ;, or if the ſaid Diſtance be wall efti- 
mated with good Judgment, it is ro be ſuppoled you ſtem fome Crrrerr. nth 
' * Admit a Ship fail from A, inthe Latitude of 36 deg. direftly South, 70 Leagner, or 
3 deg. 30 win. by Eſtimation, and fo is at B, inthe Latitude 32, 30, but by Obferya- 
tions he is in the Latitude 32/deg. 1 he Reckoning reRihed, the Ships place ivin the 
Point C;, but if the Difference of Latirude be more by Eſtimation, than it is by Ob- - 
ſervation. 1n this Cafe, the Diſtance is to be ſhortned, and the CorreMon mult be 
made according to the Latitude obleryed under the Meridian. | 
Admig a Ship fail South from A, in the Latirzde 36 deg. until ſhe have algered her 
Latitud#; dep. 30 min. by Eſtimation being at B, in Latitude 32 deg. 30 min. and if 
the obſerved Latitude be'3 3 degrees co min. the Ship's Place correced is at'E, and 
not at B. 


RULE IT. 


Uppoſing no Current, If the Ship ſil within 5 Points of the Meridian, and the 
Ss Dead Latitude Ciffer from the oblerved Latitude, the Error is in misjudging the 
Diſtance run, which is to be made longer or ſhorter as the Caſe requires. wk 

Admit a Ship fail from A, S.S. E. 4 Eafterly 70 Leagues, and is by Eftimation at 
Pin the Latirade of 33 deg but if the obſerved Latitude be 432 deg. 30min.admit at 
B, then a Line drawn through B, parallebto N A, crofſeth the Line of che Ships Courſe 
at O, which is the Corrected Point Where the Ship is: So that the Diſtance is en- 
] 11 Leagues 73, the whole Diſtance A Q,is 81 Leagues 3. = 
c 
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The ſame manner, If the Ship had gs Logs 6n the ſame Coorſe, and by 
Eftimation were at the point R, in the Par ob res, oog nan bem 
titude where found tobe $2 deg.z0min. In this Caſe the Ships Diſtance is to be ſhort- 
ned, by drawing the foreſaid nd th en tbr of and it will croſs the Line of 
the Sh at Q, the Correfted Point where the Ship is. 
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RULE. 1IIL 


© Uepoſc there is ſome Current, if the Ship fail Eaſt or Weſt, but you can depend 
upon the Obſerved Difference of Latitude and Log-diftance, as both true ; then 
the Error may be imputed to the Rhowb, which alters by reaſon of the ſuppoſed Car. 
rent. 

Then retain the Obſerved Difference of Latitude, and Diftance, and thereby find 
the Departure from the Meridian, by drawing a ndw Rhomb-line. 

But if your Judgment would allot the, Error to the Diſtance, only keep the obſer- 
ved Difference of Latitude : And the Courſe the ſame as was by the Dead-reckgning. 

Suppoſe a Ship ſail Eaſt by South, half a Point Southerly 69 Leagues, from the La- 
titude of 36 deg. from A to M, and by Dead Reckoning ſhould be in the Latitude of 
35 deg. If the obſerved Latitude be 3 5 deg. 20 min. which is atS ; In this Caſe, If the 
Error be wholly imputed to the Diftance, the Line 8X being drawn parallel to N A, 
would cut off or ſhorten the Diftance as much as the Meafure M X,which is 23 Leag. 
which betauſc it ſeems abſurd and improbable, is not to be admitted of : efore- 
imputing the Error tothe Rhowb only, with the Extent A M, deſcribe an Arch ag at F, 
and extend the Parallel S X till it p through the ſaid Arch at F, then the Courſe is 
upon the Line A F, which is E. b.S. differing half a Point from the Courſe Steered. 


RULE. IV. 


F* « Ship ſail Eaſt or Weſt, and the Dead and Obſerved Latitude do agree, the 
Recigmng cannot be correted,; but if they differ,” impute the Error partly te 
the &homb and partly to the Diſtance; and ſo Corre your Reckoning according to 
diſcrexion. 

di” 
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By the Traverſe-Scale.' 0 0 


els + JÞ 


Xrend the, Compaſſes from 100; to the Diſtance, Saited ; 'the Cune Extentiwill 
reach f:om the Difference of Latiewde hy Obleryation, to the true {ourte : So 
that you my in a moment do all theſe ions and Caſes by the Traver ſe-Scale, 
and Line of Numbers and Artificial Points and Quarters thereon. If you have but the 
perſeft Uſe of it, I knows there is Emo ones ready to relolve any 
ulef.i1 Queſtion, and Corret your Reckoning: | 
L :ſ#ty, 1i by frequent Oblervation y Ship is ſtill carried ſrom the Faſt 
or Weſt, cither Northward or Southward, you conclude ſome Current to be 
Cauſe thereof : Keep the Diſtance by Dead Reckoning and Obſeryation, and the 
Difference is the Diſtance from the Parallel, - 
We will not multiply too many Examples, but rather adviſe the ingenious to make 
uſe of ſuch as his need ſhall require ; for underſtanding what hath been ſaid, will be 
adyantagious to the Practitioner. 
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CHAP. V. 


How to allow for known Currents, in Eſtimating the Ships Courſe 
and Diſtance. 


His Subje& hath been largely handled by Mr. Norwood, at the erd of his 

Sea-mans Prattice;, and by Mr. Philips, in his Advancement of Navigation, 

[ . 54, £064. Asalſo how to find them. out by comparing the Reckoning 

omeward with the Reckoniing outward, which was kept betwixt two 

Places: Therefore | ſhall be brief, and work by Scale and Compaſs, what they have 

done by Tables. | | 

Firſt, This is caſie to be underſtood, If you ſail againſt a Current, if it be ſwiſter 

than the Ships way, you fall a ſtern; but if it be lower, you get en Head, ſo much 
as is the Difference between the Way of the Ship, and the Race of the Current. 


EXAMPLE. 


If a Ship fail $ Miles South in an Hour, by Log or Eſtimation, againſt a Current 
that ſets North 3 Miles in an Hour, that fi from 8, leaves 5 Miles an Hour 
the Ship goes a head South: but if the Ships way were three Mile an Hour South, 
aguinl a Current that ſets 8 Miles an Hour North, the Ship would fall a Stern 5 Miles 
an rN10ur. ; 


wal, 
Current ———- ; Ee FS. 76 p 
Goes a Head ——-— —: oe CE ets is mm 5 S. 


Admit a Ship runs EaR A Miles in an Hour, and the Current runs Eaſt alſo 
an Hour, What is the true Motion of- the Ship ? 
Anſwer 5 Miles an Hour a Head. 


3 Miles 


Carrent 
Ships Way —— 


Fall; a St 
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Admit a Ship croſs a Current that ſets North Eaſt.by North 4 Miles an Hour ; The 
Ship Sails in a Watch, or NES 7 ens Or 
more ſhe ſaik 13 Leagues Eaſt-North-Eaft the Compaſs. 


Now it is to find what Courfe and Diftance the Ship hath made her way 
good from the firſt place of ſetting'out from A. 


Firftdraw the Right Line A L, then with the Chord of 60 degrees deſcribe the 

4ranc on it; Take go degrees off the Line of Chords, and lay it from Nto O;, 

draw the North Lixe AP; then ſet off the Ship's firſt Courſe one Point from the Eaſt 

from N to G, and draw the Line AG, and from A to Bly off the firſt Diſtance 9g 

os. bw) =o off the Grſe of the Current, being 5 Points fromN to F, and 
[OR » being rhe Courſe North-Eafſt-by-North of the Current. 

And becauſe the Current in 4 Hours ſets 5 s three Quarters forward in its 
own Race, therefore draw the Line BC, parallel] to A F, that is, take the neareſt Di- 
ſtance from B to A F, and ſweep a ſmall 4rcb over the Line AF, and fromB to the up- 
per Edge of the Arch, draw the Line BC, and thereon put fromB to C rl - 
rers, the Currents Motion, and draw the Line A C, which ſhews the Comrſe the Ship 
hath immaade good the firſt Watch. 


[Now forthe ſecond Come draw CH parallel to the Line A L, and with the Radi- 
#4 Or Chord of 60 degrees upon C as a Center, draw the Arch H Z, whereon 22 
degrees 30 minxtes,or 2 Points for Eaft-North-Eaſt for the Ship's ſecond Courſe from the 
Eaſt; and draw CZ, wherconprick down the Diſtance Sailed 13 Leagwes from C to 
D; then draw D W parallel to A F as youdid B C; then becauſe the Gerrer: ſets 10 

in two Watcbes, therefore prick down 104 Leegnes from D to W, and draw the 
Line'A W ; which being meaſured upon the ſame Scale (of an Inch divided into 10 

ſhews the Ship's dire& diſtance ij hoy v- tex heed. whereas if there 
no Qurrent, the dire& D:flancehiad been AR 22 Leagues. 

Then meaſure the Arch NE, and you will find it 34 degrees, which is a little aboye 
Yi ew the Ship hath made good s North-Eaſt. by-Baft little Northerly 

So ount is -Eaft, ali « 
whereas f there had been no Current, the Comrſe had been N'S, that is, Eaſt andby 
North half a Poxz: Northerly, | 


' Some 


: 


Crae.s. Queſtions i Navigation. 


Some will expeXt that know me, ſome other ſort of Queſtions (beſides theſe fore- 
going:) For them, and their leiſure-time, 1 have inſerted theſe Queſtions follow- 
ing. 


QUEST. TI. 


more than her Difference of Latitude, aud 
Moan Yo Letter: rþ Pome her Difte- 


A Ship Sails 40 
is departed from t 
rence of Latitude. 


Ouble the Exceſs of the Diſtance above the Difference of Latirude,which makes 

8, then to the Depertare 8o, add the ſaid Exceſs 40, the Sum is 320 ;, and 

likewiſe SubtraRt the Exceſs from the Depertare, the Difference is 40, Then ſay, 
By the Rule of Three, 


As 80, to 120 : 
$0 is 40. to 60. 


Which is the Difference of Latitade required. 
This may be Geometrically performed by Problem 14. pag. 30; 


QUEST. IL 


A Ship Sails 20 Leagues more than her Difference of Latitude, and 


10 Leagues more then her Departure from the Meridian, I de- 
mand her Diſtance Sailed, | 


Cc 


F 


N the Triangle ABC, you have A B20 «es more than the Difference of Za: 
rtitude A C; and 10 Leagues more than the tare from the Aeridian BC. 
- Firſl, With the of cither Number, which here 1 take, the double of 
EB 20 which is 40 Leagues, ahdlay from F unto G; then I take the other Nan- 
ber AD 10, and add it thereynto, as GH. Now on the midſt of FH, as atE, 
making it the Center; 1 deſtribe the Sewvecircle H IF. 


Then on G eEret the Perpendicular which cuts the Archin1; Then X "_- 
Y Gt 


% 
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| = I, it will be equaltoDE 20 Leagner, which added to the two former Numbers 
» 20 and 10, you have inall go Leagues for the Diſtance Sailed, requircd. . 


Arithmetically. 


Multiply AD 10 by BE 20, which produces 200, Double this Produt, which 
makes 400, out of this couble ProduGt Extra the Square Root, which is 20. 


QUEST. II. 


Two Ships Sail from one Port : The firſt Sails direttly South, the ſecond 
Ship Sails W. S. W. more than the firſt by 35 Leagues, and then 
were aſunder 76 Leagues : The Queſtion is, How many Leagues 
each Ship Sailed, ths 


| draw the Meridian-line A B, and from Adraw a W. S. W. Line, as A D, and 
from C,' ( where the Chord of 60 deg. cuts the Line AD) lay down the 35 
Leagues unto D. Now draw the Chord-Lane BC; then take 76 Leagues, and lay it 
from D to cut the Chord-line in E. 

Laſtly, From E you muſt draw a Parallel Aderidian, which will cut the Rb:mb-line 
in F, ſo meaſuring E F,you ſhall have 45 Leagues and a half,that the firſt Ship Sailed 
direRly South: and the ſecond Ship ſailed 35 Leagues and a half more, that is 89 
Leagues and a half, the Diſtance required. | 


439 


By the Artificial Tables of Sines awd Numbers. 


 — 


As the Side ED _ .- 76 Leagues "1, © ERC —811919 
To the Sine of the w/FHnele ECD 123 deg. 45 min.- —— 991985 
So is the Side CD —_— Leagues — — 154407 


To the Sine of 7 9449 prey 4. Winn ———g5311 * 
Which ſubtra& $6 deg. 15 win, you have the Angle at D 33 deg. 44 min. 
j oP | 


Then, *- OS poi 
As the Sine of the Angle at F 67 de. 30 min, Co. Ar.——— 003433 
[s to his oppoſite S:de, ——— E D 76 Leagues add 188081 
So the Sine of the Angle at D 3 3 deg. 44 min ——— —— 974455 


-» - To hig oppoſite Side ——F E 45 555 Leagues ———— —— 165974 
- *Sothe firſt Ship Sailed 45 533 Leagues; and the other 554 Leagues. 


QUEST. 


% 
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QUEST. 1Vv. 


Two Ships Sailed from one Port * The firſt Sails S. S. W. « certain Di- 
ſtance ; then altering her Courſe, ſhe Sails due Weſt 92 Leagues : 
The ſecond Ship Sailing 120 Leagues meets with th: firft Ship, 1 de- 


mand the ſecond Ship's Courſe, and how many Leagyies the firſt Shi 
Sailed S.S.W. * ; , ae 


D% the fiſt Ship's Rhemb from A unto E, being S.S.1. then lay her Difance 
lailed Weſt g2 Leagues from A unto C, and from C draw a $S. S.W. Line as 
CD continued - Next take 120 Leagues, and lay it from A, fo that it ſhall cut the 
Line CD in D : So drawing A D, you ſhall have the ſecond Ship's Courſe near Weſt 


Soxth Weſt. Laſtly meaſuring C Dequal to AB, you ſhall find it to be 49 Leagues 
anJ a half that the firſt Ship Sailed, S, S.W. 


For the two Ships Courſe. 


As the Side AD——120 Leagues, Co. Ar. ——— 791082 
Is to the Sine of the Angle at B 112 deg. 30 mn. —996562 
So is the Sine of the Side BD g2 Leagues ——————— ——— 196379 
To the Sinc of the Angle BAD 45 deg. 6 min. —9g8$023 


Unto which add the Angle FAB 22 deg. 30 min, you have the Second Ship's 
Rhomb 67 deg. 36 min. being near W. S. W. whoſe Complement is the Angle AD B 223 


deg, 24 mm, 
For the Diſtance of the Ships, 
As the Sine of the Angle——B A D 45 deg. 6 min. Co. Ar. —015956 


ls to the Side ———ÞD g2 Leagues 196379 
So is the Sine of the Angle—-A DB 22 deg. 24 min. 958101 


To the Side AB 49 73 Leagues required, —— ———— 169456 


QUEST: 
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QUEST. V. 


Two Ships ſail from one Port wpon two Courics 7 Points aſunder : The one 
Sails in the S.W. Quadrant, and departs from the Merid. 57 Leagues; 
and the other Sailed in theS.E. Quadrant, and was departed from the 
Meridian b#t 25 Leagues, 44 then are both fallen into one Latitude ; 
I demand the Rhomb or Courſes of cach Ship. 


\ 


Irſt draw an Eaſt and Weſt Line continued ; and making choice of a Point at D, 


upon 1) erett a Perpendicular, which will be a Meridian-Line, as D A continued. 


Now from D lay down the Weſt Ship's Departure DB 57 Leagues; allo the Eaft 


Ship's Departure 25 League: D C : So their whole Diſtance will be CB 82 Leagues. 


Now upon the Paint at B, or elſe as hereat C, draw an Angle of the Complement of 


7 Pom, thatis,1 Point, as CF the prickt Line. 


Now from the midſt between Band C, at E, draw another Merid;an-Line, until 


it cut the former Rhomb-Line CF in the Point G; '$0 taking the ' Diſtance from the 
1ConrſeS, Point G unto C, lay the fame from G until it cut the Meridian-Line, un the Point A, 


117,23, which is the Point and Pore you Sailed from. 
» Caurſs Laſtly, From A you ſhall draw their Rhombs or Courſ&,as A B,which is 4 half Points 
S.S.E4E from the Soub-Weſt-wards z and AC two half Points fram the South, Eaſtward. _ 


The Operation by the Logarithms. 


'As the Sum of their Departures CB 82 Leagues —— —— ——tr9a331 


To the Difference of their Departure SB 32 Leagues ———— 150515 
So is the Sine of the Sum of their Courſes CAB 78 deg. 45 win.——9g991 57 


To the Sine of the Difference of their Courſes —1149672 
SAB 22 deg. 30 min.- ——— ————9z291 


Now 22 deg. 30 min. added to 78 deg. 4.5 mir. the half Sywis go deg. 37 min. and 
a half; that is 4 Points and a half or S. W, half W. for the one Ships Courſe Sailed 
from AtoB: and 22 deg. 30 min. ſubtracted from 78 deg. 45 mir. the half Sum is 


28 ag; 7 min. and a half; that is 2 Pojars and a half or S. S, E. half a Point Eafterly, 
the other Ship's Curſe. | , 


LC 


» þ 


Ru i QUEST, 


Cnar.s. 


— > _————__  — 


QUES T. VI. 


From the Port at A IT Sail South-South Weſt x11 B, and fromB, I Sail 
North-Weſt by Weſt unto C, and from C I Sail:4 nts my firſt Port at 
A, Eaſt-by-North. Now having Suled 14 all 120 Leagues, I would 
know how many Leagues I have Sailed npop each Point, 


Irſt draw-A Ba South-South-Weſt- Line, then at a convenient Ditance, as from B, 
draw a North-Weft-by-IWeſt- Line, and from A draw the oppoſite Courſe of Eaſt- 
by-North, which is Weſt-by-Somb, which will cut BCin C; 19 continue the Sides of 
the Trianzle, as ABunto E, and AC untoF. Thenlay BC from B unto D, :n' A C 
from D unto E. Then take 1292 Leagnes, and lay the ilame from A vunto® : Next 
draw the Linc E F, and from D and B craw Parallels thereunto, which will cut A F 
in G and H. 

Laſtly, meaſuring A H, you ſhall have 33 3 Leagues that you have Sailed South- 
South-Weſt. And meaſuring H G, you ſhall have 39 Leagues ;* parts that you have 
Sailed North Weff-by- Weſt. Alto meaſuring G F, you ſhall have 46 4 Lea7nes nears 
that you haye Sailed Eaſt-by-North, which makes it all near 129 Leagues. 


Arithmetically, By the Table of Natural Sines in the 
Sea-man's Kalendar. 


Firſt, Add up all the S:nes of the Angles together, Z 
'f. mink. 
45 — 00 Sine 7071 
$6 —I5 —— 83 's 
78 — 45 —— 980 


25194 
Then by the Rule of Three. 


50717 Tothe CS.S. W. 335351 AB, 
As 25194, f0 120 Leagues: BY 157 Diſtance < N. W. b,W. 39 742 Leagues. 
(9898) failed CE. b, N. 46 533 CA. 


« 
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The Difference of Agreement of the Book IV. 


CHAP. VIL , 


The Diſagreement betwixt the Ordinary Sea-Chart, and the Globe; 
Hndthe Agreement between the Globe and the True.Sea- Charr, 
made according to Mr. Edward Wright's Projeftion. 


HE Meridian in the ordinary Sea-Chart are Right Lines, all parallel one to 
another, and conſequently do never meet; yet they cut the eAfquinoitial, 
and all Circles of Latitude at Right Angles, as in the Terreſtrial Globe : But 
herein it differeth from the Globe, for that here all the Parallels to the 

e/Equinettial being leſſer Circles, are made equal to the «/£quinettial it felf, being a 
great Circle; and conſequently the Degrees of thole Parallel: or leſſer Circles, are 
equal to the Degrees of the e/£quinottial, or any other great Circle, which is meerly 
falſe, and contrary to the nature of the Globe. 

The A4:ridians in the Terreſtrial Globe do all meet in the Poles of the World, cutting 
the /E£quinottial, and confequently all Circles of Latitude, or Parallels to the e/£qua- 
tor at Right «Angles: and all ſuch Parallels do grow lefſer towarc's cither Pole, de- 
creaſing [rom the e/£quinett;al Line. 


As for Example, 360 Degrees, or the whole Circle in the Parallel of 60 deg. is but 
1 80 deg. of the e/Equinoitial : Whereas in the Plain Chart,that Parallel and all others 
are made cqual one to another, and to the e£quinottial Circle, as we have ſaid be- 
fore. 

The Meridians in a Chart of ( Mercator or) Mr. Wright's Projetion, are Right 
Lines, all Parallel one to another, and croſs the e/£qninettal, and all Circles of Lati- 
rude, at Right Angles, as in the ordinary Sea-Chart : But in this Chare, though the 
Circles of Latitude be all equal to the e/£quinottial, and one to arfother, yet they keep 
the ſame proportion to the Meridian by reaſon of the inlarging thereof, as the ſame 
Parallels in the Globe do. Wherein it differeth from the ordinary Sea-Chart, for in 
that the degrees of great and leffer Circles are equal; and in this, though the degrees 
of the Circles of Latitnde are cqual, yet the degrees of the Meridian are unequal, 
being inlarged from the /£4xinofial towards either Pole, to retain the ſame Propor- 
tion as they do in the Globe itſelf. For as two degrees of the Parallel of 60 deg. is but 
one of the e/£9uino(t:al, or any Great Circle upon the Globe, ſo here two degrees of 
the e/£quinottial, or of any Circle of Latitxde is but equal to one degree of the X4e- 
ridian, betwixt the Latitude of 59 © and 60 * deg. and faof the reſt. 

Now for the making of this Table of batitudes or Meridional Parts, it is by an ad- 
dition of Secants; for the Parallels of Latitude are leſs than the equator or Meridian, 
in ſuch proportion as the Radzws is tothe Secant of the Parallel. 

For Example. The Parallel of 60 deg. is leſs than the e/£quator ; and conſequently 
each degree of this Parallel of 60 deg. is leſs than a deg. of the e/£quator or Meridian, 
in ſuch proportion as 100000 Radix, hath to 200000 the Secant of 60 degrees. 

Now to ſhew how Mr. Gunter and Mr. Norwood's Tables are made, which was by 
the help of Mr. Edward Wright's Tables of Latitude. Mr. Gunter*s being an Abridg- 
ment — of the Quotient of cyery ſixth Number, divided by fix and two Fi- 

ares cut On. 
, As for Example, In Mr. Wright's Tables of Latitade for 40 degrees the Number is 
26227559- 
That divided by 6, cutting off two Figures, the Zuotient is 4.3 deg..712 parts of 
the e/£quator, to make 49 deg. of the Merpdian, | 
And Mr. Norwood's Fables of Aderidional Parts, is an Abridgment of Mr. Wright's 
Tables of Zatjtudes, namely, every ixth Number cutting off four Figures to _ 
, right 


-/ 
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right hand, as tor 40 deg. as betore the Number is 26, 2 275594 from which cuttin 
off four Figures, makes the Meridional parts 262 3, as you will fig by this Table. 

So this T «b:c (heweth how niany parts every degree, and every tenth part of a de- 
gree of Latiia1e in this Chart, is from the eA-quinetti.l ; Namely, of tuch parts, as a 
Degree of the </£quator containeth 62. And this which I here exhibit, and call a 
Table of Meridional parts, is allo an Abridgment of the Table of Latiiudes of 
Mr. Wright's; namely, omitting always the three laſt Figures, and dividing the 
reſiduc by 3. 

As for Exemple. The Numbers for 40 deg. are 26,227, 559; omitthe 3 laſt, and 
divide the reſt by 2, an1 in the Quorrent is $542, the Adecridional parts for 40 deg. and 

, foofthereſt : So that this Tab'e ſheweth how many parts every deg. and every tenth 

win. of Latunde is tro n the «/Equinotiial in Leagues and T enths, 


The Ule of this Table ſhall partly appear in the Problems following, 


PROBLEM LI. 


How to find by the following Tables what Meridi6nal Parts are contained 
4» any Ditterence sf Latitude. | 


N the following Table you muſt take the Aferidional P arts anſwering to each 
Latitude , and ſubtract the lefſer fromthe greater ; ſo the Remainder is the 
Number of Meridional Parts contained in the Difference of Latitude propoſed; 
except the two Latitades be one Northerly, and the other Southerly, then add 

the Meridional parts together, and that Sum is the Difference of | Latitude in Meri. 
dional Parts, 
As, Let one Latitude be 5 i arg. 20 min. N._—— 12002 
And the other Lati:ude be 13 deg. 10min. N.—— 2657 


C Meridinnal Parts. 


9345 
The Meridional Parts contained in the Difference of Latitude, are 934 52 Leagues. 


PROBL. II. 


* ' Th Latitudes of two Places being given, and Difference of Longitude 
of both Places ; To find tht Rhomb and Diſtance. 


| O the intent the Application may be the more evident, our Examples ſhall be 
of two Places before-expreſſed on the Plain Charr. 


| ; Longitude. 
* Suppoſe the Latitude of the Iſland of Lundy in the Mouth d. m. 
of Seavern, tobeatA, 51 deg. 22 min. and the Latitude 25 52 
of Barbados 13 deg. 10 min. at-B, and the Difference of 360 oo 
Longitude 52 deg. 55 min. CD, that the Barbadoes is to the = 
Weltward of the And of Lundy ;, The Corſe and Diftance We RR 305 52 
from the one Place to the other is demanded. | 332 57 
| DJe.. $3 59 
Firſt you may demonſtrate the 2ueſtion by the Scale. 20 
Draw the Right Line A C from the Meridian; and in re- "o's 
gard the Difference of Latitude is 38 deg. 12 min. convert 3 
them into Leazzes, by multiplying them by 20, and the odd 1058 
eMinate:sdivide by 3, and the Difference in Leagues will be $19. 22.m. 
764; which lay froti A to B, for the common Difference 13 16 
of Latitude. 6 
20 
760 
ee BP 
764 
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C xoxd 2 agues D 


Q>64 tdows 


HA 


Then take the Differenceof the two Latitudes inlarged 934 74 Leagues, and lay 
from A toC; then draw the two Paralel Lines, as BE and CD. 
_ 55 min. the Difference of Longirade, converted into s, (as before di 
$058 3," which lay from C to D. and draw the Line A , which is the true Courſe 
fromAtoD,and AE is the true Diftance. And as D is the Poirt repreſenting 
Jerheton by Aroapr's Chart, {o is Ethe Poznt repreſenting the ſame Place by the 
Plain Chart. as CD isthe Longitude by the Globe, ſo is BE the Meridier Di- 
ſtance between Lundy and Barbadees. 
* Yay will find the true Conſe S.W. alittle more than a Quarter Weſterly, and the 
Diſtance is 1154 Leagues, Now by the Plain Sea-Chart the Conrſeis BAF, S.W, 
above three quarters of a Point Weſterly; and the Diſtexce is A F 1306 Leagues ; S0 
_—__ — — ytuger opp unbipg Leagxer, and the 
Coxrſe more Weſter If a Point, which is a groſs Error ; and ſo are thoſe 
Men iſtaken that uſe a Plain-Charr. gray 


Crae.7: 
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| A Table of Mceridional Parts 


to the Temb part of 


s League, ard for rvery 10 Minutes 


of Latitude from tbe EquinoGtal. 
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To find the Courſe and Diſtance by the Logarithms. 


A Dwit a Ship is at A in Latitude 51 deg. 22 min, North at Lundy, and is to ſail to 
D in Latstnde 13 deg. 10 min. which is Barbadees ;, and the Difference of Lon. 
gitude is 1058 Leagues, 


Firſt find the Difference of Latitzde inlarged, as is before direted in the firſt 
Problem, and was found to be 934554 Leagues. 


Now you have given AC the Difference of Latirade inlarged, and CD the Dif- 
ference of Longitude 52 deg. 55 min. whereby the Angles and Hypotbenuſal (hall be 
found by the Reſolution of a Right-angled-Triangle. 


Therefore for the Courle, 


As the Difference of Latitude inlarged AC « 934 75 patts —— - 297057 


Is in proportion to the Radixs go deg. — — — —— —— 10,00000 
So is the Difference of Longitude in ſuch Parts CD 1058 + 302448 


To the Tangent of the Rhomb, the Angle at A 484. 33 m,—1005391 


Extend the Compaſſes: from 934 54 Leagues, the inlarged Latitude, to 1053 * 
Leagues ; the ſame Diſtance will reach from the Radio to the Tangent of the Conrſe 
48 deg. 33 win. which is the Coarſe from Lundy to Barbadoes, S. W. a little above « 
quarter of a Foint Weſterly. 


% 


For the Diſtance. 


As the Sine-Complement of the Rhomb, the Angle at D 41 d. 27 m.—g82083 
To the Difference of Latitude A B 764 Leagues .—— 283309 
So is the Radium ——— — —— ———10.00000 
To the Diſtance AE 1154 75 Leagues ——- 306226 


Extend the Compaſſes from the Complement-Sine of the Rhomb 41 deg. 27 min, to 
' the Sine of go deg. the ſame Extent will reach from the difference of Latirude 764 
Leagues, to the Diſtance-A E 1154 Leagues, which is required. 


PROB L. IIL. 


The Latitude of two Places, and their Diſtance give; To find 
the Courſe and the Difference of Longitude, 


' A DmitlI fail from the Iſland of Zundy, in the Latitude 5 1 dep. 22 min. in the 

South-weſt Quarter of the Compaſs, 1154 73 Leagues ; and - 3 find my ſelf in 
the Latitude of 13 deg. 10 min. I would know upon what Point of the Compaſs | 
have ſailed, and my difference of Longirade to the Weſtward. 


The 


CHae.79- Satlng by the True Sea-Charr. 


The Difference of Laiitnde AB is 33 deg. 12 min. which reduced into Leaones is 


764 Leagues. 
For the Courle. 
As the Diſtance ſailed 1154 74 Leagues AE-—— ——— 306228 
Is in proportion to the Ra: ww, go deg. — 10000GcO 
So is the true Difference of Latitude 764 Leagues A B— 283309 


To the Sine Compl. of the Rhomb 41 deg. 27 m the Angle at D 98208 1 
That is S. W. « quarter W. or Scuth-Weſt 3 deg. 33 min. Weſterly, the Courſe that the 
Ship hath failed upon. 

Extend the Compaſſes from 1154 Leagues the Diſtance to the Sire of 92>; the ſame 
Diſtance will reach from the Difference of La'i:«de 764 Leagues, to 41 deg.27 min. 
the Co-ſire of the Rhowb : The Rhomb'" is 48 deg. 33 min. that is, 4 Points and above 
a Quarter from the Soxth-weſtward from tht Meridian, 


Secondly, For the Difference of Longitude. 
Find by the firſt Problem the Difference of Latitude inlarged, 934 75 Leagues. 


Then, 


As the Radius —— _— — — 10.00CO09 
To the Dif. Lat. in Merid. parts 934 55 A C 297057 Inlerged. 
60 is the T angent of the Rhomb 48 deg. 33 min. A ———— — 1005395 


To the Difference of Longitude in Parts 1058 Leagues 


302452 


Extend the Compaſſes from the Tang. 45 deg. to the Difference of Latitude inlarg- 
ed 934 75 Leagues ; the ſame Extent will reach from the Tangent of the Cour ſe 48 d. 
33 m.to 1055 Leagues. _ ID 

1058 Leagues converted into Degrees, by dividing by 20, the Quotient is 52 deg. 
54min, the Difference of Longirade required. 


PROBL. IV. 


By the Difference of Longitude, one Latitude and the Courſe, 
To find the other Latitude and Diſtance ruz. 


Uppoſe 1 Sail from Lundy, in Latitude 51deg. 22 min. North. S.W. 3 deg. 33. 
dg min. We#terly, or South, 48 deg. 3 3 min. Weſterly, until my Difference of Longs- 
txde be 52 deg. 55 min. 


1 demand how much I have laid the Pole, and how far I am from Lund) ? 


For the Difference of Latitude. 


As the T angent of the Rhowb 48 deg. 33 min. —— —_ co 
To the Difference of Longitude CD 1058 Leagues 302448 
So is. the Radins — ——————— ——10.00000 


To the Difference of Lat. in Merid. parts, Leag. 93475 A C—297053 
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By the Artificial Lines on the Scale. 


Xtcnd the Compaſſes from T angent 48 deg. 33 win. to 1058 in the Line of Num- 
bers; the ſame Extent will reach from Tangent 45 deg. to 934 7+ Leagues, 

Or, Extend the Compaſſes from Tang. 48 deg. 33 min. to Tangent 45 deg. the 
ſame Diſtance will reach from 1058 Leagues, to AC 934 7+ Leagues, as before. 


Now the Meridional parts anſwering the Latitude of 5 1 deg.20 min. 

12002 are 12002 3 from it ſubtract 9344 here found, and there remains 2658, 

9344 which Number 1 look for in the Table, and find the neareſt viz. 2657 

el under 13 deg. and 10 mis, which is the Latitude of the ſecond Place 

mY where the Ship is z and the Difference of Latitade is 38 deg. 12min. 
The Diſtance may be found as before, in the ſecond Problem. 


PROBL V. 


By the Courſe and Diſtance, and one Latitude ; To find the other Las 
titude, ad Difference of Longitude. 


QFpote I fail S. W. 3 deg. 33 min. Weſterly, or South 43 deg. 33 min. mul 1157 

Leagues, and by Obſervation find my ſelf in the Latitude of 13 deg. 10 min. 
| require the Latitude of the Place from whence I came, and the Difference of Lowgi- 
tude between the two Places. 


For the Difference of Latitude. 


As the Radius —— _ — — a — _ I 000000 


To the Ds/ſtance failed 1154 Leagues AE————— 306220 
So is the Sine-Complement of the Courſe K, 41 deg. 27 min. —- 982083 


'To the Difference of Latirade 763 5 or 964 Leagues ——— 288303 


Extend the Compaſſes from the Sine of go deg. to 1154 Leagues ; the ſame will 
reach from the Sine of 41 deg. 27 min. to 764 Leagnes;, 764 Leagnes is 38 dep. 12 
min. the Difference of Latitude; which added to 1 3 deg. 10 "I Latitude of the 
laſt Place, the Total is 51 deg. 22 min. the Latitude of the firſt Place required. 

The Difference of Lorgitade is found as before in the third Problem, laying, 


As the Radixe, To the Difference of Latitude ;, inlarged 934 55: 
So is the Tangent of 48 dep. 33 min, To the Difference of Longitude in Learns 
1058, which is 52 deg. 55 min. | 


Now to convert the Difference of Longitude found in any Latitude into Leagues 
of Departure or Diſtance, - Co it after this Example following. 


Suppoſe two Places in one Parallelof Latitude, as in the Parallel of 5 1 deg. 22 
min. whoſe Difference of Longitude is 52 deg. 55 min. 1 require the Diſtance of thoſe 
two Places. * 


As the Radius —— — —— —— —_ - 1000000 

Is to the Compl. Sine of the Latitude 51 deg. 22 min. —— 979542 
So is the Difference of Longitude 1053 Leagues — 3024.48 
| To the Diſtance in that Latitude 660 Leagtes 75 ————— 281990 
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C H A P. VII. 


How to divide a Particular Sea-Chart according to Mr. Wright's 
Projection, vulgarly call'4 Mercator's-Charr. 


txdes you would make the Chart for; and out of the foregoing Table of Meri- 
dional parts, take the Numbers anſwering to each Latirnde, and ſubtraft the 


If it be a particular Chart you would mike, you muſt firſt conſider the two Lati- 
leſſer out of the greater, and the Remainder is the Number which you muſt 


take for the extream Parallels of Latitud:. 


As for Example, I would make a Blank Mercator's 
Chart from the Latitude of 49 deg. 30min to 55 dep. 
30 min. and for 19 Degrees of Longitude. Look in the 
Table of Afcridional parts, and for the Latitude of 49 
deg. 30 min. you will ind the Number anſwering there- 
unto is 11426, and for the Latitade, of 55 deg. 30 min. 
is 13401 ; the leaſt ſubtrated from the greater, the 
Remainder is 197, five equal parts,for the length of the 
Meridian.line. Therefore firſt draw the Line AB 
for the Meridian-line, and crols it with two Perpendi- 
culars, as BCand AD: then Givide one of the Paral- 
lels of Letitnde, into 10 equal parts, as A D, and ſub- 
divide each of thoſe Degrees into 20 equal parts os 
Leagues, and ſuppoſe each of theſe 20 Parts to be di- 
vided into 10 parts more, fo will a Degree be divided 
into 200 Parts: Then take with your Compaſſes 197, 
five equal parts, out of the Line AD, and lay from A te 
B, and from D to C, for the extream Parallels of Lati- 
rude; and through each Degree of Longitude marked 
with 1, 2, 3, 4 5» 6, 7, $,9, 103 draw Meridian-lines 
parallel to the firft Meridian : Then out of the Table 
of Meridional part: colle& the Numbers anſwering to 
every 10 Minntes of Latitude,as in this Table annexed, 
which ſubtracted the leſſer from the greater, the Re- 
main is the Difference, as in the third Column: Then 
add the Difference together, which maketh the Num- 
ber in the fourth Co/amr, in this manner; 52 for the 
firft 10 min. and 51 mio, added to it, make 103 for 
Fo min. and 52 added to 103 makes 154 for che Num- 
ber of Equal parts you muſt take out of the Line AD 
for 30 min. from A to 50 deg. of Latitude, and lay it on 
both ſides of the Chart, and draw the Parallel of 50 
deg.of Latitude : And lo Co of the reſt,as you ſce in this 
Table. So for 51 Degrees the Number is 470; take 
470 and lay itupwards from A to 51 Degrees on both 
ſides,and draw the Parallels of 51 Degrees of Latitude 
and fo do with the reſt. 


15} 819 


—| X 


$3: 30 
13401 
11426 

© | _— 
1973 
"97 5(9:52 
Z 4 


—. 


A Figure of the True Sea-Chart. Book IV. 


A Particular Sea, Chart” «> 
North 


/ Fae: 


QA 


N 
TIT 
[1 


[1 OS O_o 


T_T TT _ cx CCS 
m——_y 


514 


/ . 
| + 4 
Bm 

| G 
> 


— 


= 4 OG 6 LI 
LO LE LES 
T 


4 a © 5 a 
4 TTY 


LL 


L. 


-7 


Fo 
FIAT 
/ 7a pE-5 143 ij 
/ fg | 
2 


= cams. 2 
— L4 LI 


East 
j 
TT =o _ 


. 1! 5 
- _ = 
TT - 5 _  —_— | GY 2 nn | 


AN 
\N 
\ 


+ LY ; Tl 
: CAL Ads Es x 
- /, Fs Bs I 
2 + A, v - AS 
*b "OE BE. tt! SRD 
_TRE SE. Hs £ - Z 9 et 
A TY 2 T 3 k 2 L 3 T H L 2 \ L—+— — D 
" Sourn 75 
CHAP. IX. 


The Projeftion of the Meridian-Line by Geometry, and how to 


make a Scale of Leagues for to meaſure Diſtances 
in any Latitude. 


HE ProjeQion is the ground-work of Mr. Wrizh:'s Table of Latitmdes,in hi 
Book called, The Correttion of Errors in Aepiauien , where he ——_ 
to make it, and hath alſo made a Table by the continual addition of the 
Secants of every Afinute, which ſhews how much youareto lengthen the 
Degrees of Latitude in your Chart,that ſo there may be a true proportion between the 


Degrees 
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reducin 


anſwera 


b 


meaſure a Diſtance in any Latirxde. 


Firſt, Make the Quadrant ABC, of what largeneſs you pleaſe, and divide the 
Limb thereof into 90. Degrees, and number them from Browards C; Then divide 


the Side of the @uadranm in 5 Equal parts,which are five Degrees of the «Equine 
Then divide the firſt Degree j 


hath been ſhewed | 
, that's, howt 


oxe. We will here 
c O AbFian Line 


” . alſo. ta make a Scale of 109 Leagnes to 


Degrees of Longitkde and Latitude in all Places. Which Table I have abridged, by 

g it into Loqgues ang. Texth parts, as 

ſhew you how to do the ſame by 
ce to any Line of 


tad. 


om the Center,as A D, into 6 £qual part:,and through 


them draw Paralel-lines to AC: You may divide each of the other four Degrees from 


DtoB into 20 Equal parts, which are League 
ſee, from 10 to 105: So the whole Line AB will be your 
110 Leagues, or five Degrees and a half of 


5, and fo you uy number them as you 
, and the length of 
Longitude of your Chart. 


And becauſe the Degrees of Longitude areto be of one lengrh in all Zatirades, there- 
fore the Degrees of Latitude mult increaſe as the Secants of the Latirndes increaſe. 
be in the 
Latitndeof 50 Degrees,lay a Ruler on Fo Degrees, and on the Center A, and draw the 


Therefore if you would know how long one De 
Line A H. Now the Radius being AD, t 


e of Latitude muſt 


length of one Degree of the ©/£quater, 


this Line Ah, or h K (being both of one length) is the Secant of 50 Degree: to that 
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Radimi, and mult be the length of one Degree of Latitade in a Chart from 50 Degrees 
to 51 Degrees, and {o the Line AE which is the Secant of 20 Degrees, is the length 
of one Degree of the Meridiar-line in the Latitude of 20 Degrees ;, and 1o for any 0- 


ther Latitude. 


A 
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' 4 Scale of Leagiies from the Laticude of 25 Degrees, to the 
-+::2 - Latitude'of 56 Degrees. 
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How to make the Scale of Leagues. 


Tx Quadrant being drawn as before direaed, take 110 Leagues and lay from 
A to B, and draw the Line MN B at Rsght Angles thereunto : and if it be 
for a particular Chart, as that pany. 1s draw Lines from the Center through 
every degree of Latitude ; as you ſee in the 2uadrant I havedone. So if you wou 
know the length of 100 Leagues in the Latitude of 25 Degrees lay a Ruler upon 25 
deg. in the Arch of the Quadrant and the Center, and deavr the Line A N,and that is the 
length of 110 Leagues in that Latitude : So if you draw Parallel-lines to M N through 
every 10 Leagues in the Side A B, you will have the length of every 10 Lzegues in any 
degree of Latitude, as you may plainly ſee in the Quadrant; and ſo you may do for 
every League.if you pleaſe, | 

Suppoſe you would know the length of 49 Leagues in the Latitxde 50 deg. Extend 
the Compaſſes from A to K, and that Diſtance is 40 Leagues, in that Latitude: Andin 
like manner work by the reſt in any other ZLatsrude. 

If you would make this into a Scale, as the FigureT M mM ; firſt in the Quadrant 
extend your Compaſſes from the Center A, to the Interſeftions of the Lines drawn 
through every degree,and lay them down upon the ſide of the Scale, from Y towards 
M, from the Latitzde 25 deg. to the Latitude 56 deg. and this is the Meridian-line of 
your Scale,then draw the Parallel-lines TY N and Adm for the extream Parallels of your 
Scale; and draw Paraltel-lines to all theſe degrees, as you ſee, Thenextend the Com- 


* paſſes from the Center of the Quadrant to 2, for the length of the lowermoſt Line of 


your Scale Mia 110 Leagues, and extend the Compaſſes from the Centre of the 
Luadrant to N, which is the length of 110 Leagues in the Lat. of 25 deg. andit is 
the length of the uppermoſt Line T N of your Scale; and draw N m the outſide line 
of your Scale: So take. every 10 Leagues from the Center A, in the Line A 2, in 
Lat. 56 deg, and divide the lowermoſt Line of the Scale; and the like doin the Lat. 
of 25, for todivide the uppermoſt Line of the Scale; and draw Lines through each 
of them, which will divide all thereſt of the Parallel-lines in cach Latitude into 10 
Leagues,and number themas you lee in the Scale; and divide the firſt 10 Leagues next 
the Meridiar-line of the Scale into. 10 Equal parts below and above, and draw Lines 
through each of the Diviſions : ſo have you divided your Scale to every degree of 
Latitudeinto Leagues ; which will meaſure the diſtance of any two places in the true 


* Chart, which are near the ſame Parallel of Latitude. 


bY CHAP. 


Cnae.1o. Of Sailing by a Great Circle. 


CHAP. <L 
Sailing by a great Circle. 


which is the neareſt way of Saling of all others, if a man may have Winds, 

to keep near the Arch that goes over the two Places propourided; and 

that there are no Rocks, nor Sands, nor Iſlands, that lye in the way. 
And this Sailing by the Archof a Great Cirele, will prove a great advantage when 


WwW' will now ſhew you the way of Sailing by the Arch of a Great Grele; 


your Courſe lies near Eaſt and Weſt; for Sailing Eaſt or Weſt, you truſt altogether to ?lin S&i- 
the Dead Reckming (by the two formet ways of Sailing) but by this way you help ize Mer- 4 
your ſelf by altering your Lacitxde ſeveral Degrees, by which you may reQifie yaur #97* 
Account | 


For Example, Admit you were to {ail from Avero on the Coaſt of Portugal, to the 
Bay on the back ſide of Aquamacke near Virginia, which lye borh near the Latitads 
of 40 Degrees : and ſuppole the difference of Longitade between theſe two Places be 
70 Degrees : The Diſtance of the two Places Eaft and Weſt is 53- dee. and a half and 
{ ing more; but the Difance in the eArchof a Great Cir- 
cle is but 52 dez.and alittle more; that is, 1 deg. and abouc This Arch of 4 
half leſs,which is but a little benefit to this,which is the chief. Great Circle over 
eſt. That in ſailing between two ſu.h places by the Archof rwo places 5n Lati- 
a Great Circle, you will in the firſt half of the way raiſe the tude 40 deg. and 
Pole 5 deg. 41 wn. and then in the other half deprels the Pole Dif. of Long. 50d. 
as much ; ſo that in the whole Yoyage you will alter your Za- #5 the Line P. W. 
ritade, 11 deg. 2.2 min. by ſeveral Conrſes ; by which you may 5» the Diagram of 
redtify your Dead Reckoning , which ydu carinot do in fail- the 13 Chap. of pert 
ing upon a Parallel of Eaft and Weſt, So that you ſee itisthe of rhe Globe in 
belt way of ſailing, as well as the nearcſt, eſpecially in ſuch Plano. | 
Voyages, if the Wind favour you. | 


If the two Places lye under the /£quineZial or under the ſame Meridien, The 
Diftence betweet! them is thus found. | 


If the two Places have no Latitude (being both under the /£9u4mr) the Laongl. - 
rude is the Diſtance in degrees and minutes, 


If both Places agrecing in Lovgitade, have Latitude alſo of like denomination, 
(both Latitudes Nertherly, or both Sowtberly) then ſubtraft the leſſer out of the 
greater, the Remain is the Diſtance. : NG! 

But if both Places in one Meridien, have one Northerly Latitzde, and the other 
Southerly Latitude, add them together, the Sum is the D:tance in degrees. 


— 
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CHAP. XL 


Two knows Places, one of them having no Latitude : The other having 
Latitude axd Difference of Longitude ; To find 
1 Their Diſtance i» 4 Great Circle, 
2 The Dire Poſition of the firſt Place from the Second. 
3 And the ſecond Place from the Firſt. 


The Firſt Sitnation. 


Irft, If any two Places being propoſed, the one under the «£quinoZial, the 
other being in any other —_ given, either Nerth or South, and the Dif- 
ference of Longitade of the Places being known; you may find the three 
things before hehe of, by the following direQions. 

We call the Azgles which the Arch of a Great Circle makes with the Aderidians 
of thoſe Places, the Angles of Poſition. 

Now in the following Diagram, lct X be the Entrance of the great Rever of 4- 
mazons, under the equator ; A Q the gy” os and let C repreſent the Ifland of 
Lundy, lying in Latitade, 51 deg. 22 min Northerly, and C Q the Meridian thereof : 
and ſuppole the Difference of Longitude A Q to be 41 deg. 22 min. 


{ The Stereographick ProjeQion. 


With a, Cherd of 60 deg. deſcribe the Circle EN Q'S, and draw the «/£quinofial 
A Q, croſſing it at Right ay ya with the Line N 5 N,being the North-pele,and'sS the 
South, Let Z repreſent the River of the Amazons, then by the Line of natural Tax- 


ents, lay off the Tangent of half 48d. 38 m. the Comp!. of the Diff. Long, (viz. Tang- 
xe 19 m.0r 24 d:3) fromH roG, and Cie hNGE Lay off the 
Chord of 51d. 22 m.from X& and Qto# and C,zrd the Tangene of half 5 d, 22 m. (viz. 
25d. 41m.) from H to M, and detcribe the Palel ZM C, cutting the Meridian 
NGS inthe Point Z, which repreſents 7-4 : then the Arch EZ Q, paſſing by 
the point Z, which is the Arch of a gen Circle paſſing from the Amazon: to » 
and X Z. is the Diftance in the Arch from the Amazons to Lundy;and the Angle N K Z 
is the Angle of Poſition from the Amac.0n1 to Levy, and NZ EZ is the Angle of Po- 
ſition from Lundy to the Amazons. 
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By the Logarithms. 


N the Quadrantal Triangle KZN, there is givenN Z, and the Angle ZNA, to 
find ZE Z, and the Angtes Z A Nand EZ N; Or inthe adjacent &5ghr- Angled- 
Triangle K7 G (Right- Angledat G) there is given GZ the Complement of NZ to 
go deg. and X G the meaſure of ENT, to find EZ and the Angler G XZ { and 
- of NZA to 180 deg.).and G EZ the Complement of ZEN to 
T 


For the Diſtance in the Arch K Z. 


As Radita is to the Co-ſme of difference of Longitude 4.1 d. 22 m.——qg$ Bo 
So isCo-ſore of the Latitude 51 dep. 22 min, __— BENT 


To the Co:ſine of the Diſtance 62 deg. 04 min. 967079 
Which converted into Leagues, is 1237 3, the neareſt Diſtoxce between thoſe two 


—— — 


* For the Angle of Poſition from the Amazons towards Lundy, G X 7 the Complement 
of N E2 to yo deg. on 


As the Radis to the Sine of the Diff. of Longitude 41d. 22 m.——g8201 1 


So is the Co-T\ angent of the Latitude 51 deg. 22 min.—_— 990267 
. . Tothe Co-Tangent of the Argle ——— ———— 972278 


For the Angle of Poſition G EZ, 62 deg. 10 win. whoſe Complement to 90 deg. is 
27 deg. 50min. the Angle N XZ 7Z from the Amazons to Lundy. 


As Radixe 90, is to Sie of the Latitude, 1 d. 22 m, QC———g8g273 

So is Co-Tangent of Diff. of Longitude 41 deg. 22 min. A Q- 1095522 

To the Co-Tangent of the Angle ZZ G 48 deg. 26 min —— —-994795 
Whoſe Complement to 180 deg. is 131 deg. 34 min. the Angle AZN. 


'PROBL. I. 


How to find the Great Circle's greateſt Latitude North or South, 
or the Obliquity. 


TO, Without the knowledge of the true Quantity of theObliguity or Latitade 
of that Great Circle, which will paſs direaly more Aa Places propounded,there 
can be no compleat Demonſtration, much leſs Arithmetical Calculation of things per- 
taining thereunto z re it is needful that the true Quantity of each Great Ciy- 
cle's Obliquity be diligently found to exaRt certainty : which to Co, in ſome Caſes is 
very caſie, and in ſome again more difficult. 
Therefore I will propound Rules for the ſeveral Sitxations following, except thoſe 
that are ſituate under the e/£quator, or under the ſame Aderidiar. 


If one Place be under the /£quator and hath no Latitude, and the other hath any 
Quantity of Latitude, and the Difference of Longitude being leſs than go deg. as be- 
fore 41 deg. 22 min. it is eaſily found, thus : 


XF 


163. 
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The greateſt Obliquity in the foregoing Diagraw is HR, or the «Angle G EZ. | 


As the Sine of the found Diftance 62 deg. 4 min. —_ 994626 
Is tothe Sine of the Latitnde 51 deg, 22 min. — — 9 
So is the Radix ( added to the laft Number ) — 
To the Sine of the greateſt Obliquity 62 d. og m. e224: 994653 


So 62 deg. g min. is the greateſt Obliquity or Latitude from the </£quat or,of that 
Great Circle extended over thole two Places. 


\ 

But if the Difference of Longitude be go deg. as X H,and one of the Places have no 
Latitnde, and the other bayc any quantity of Latirade; then it ts evident to reafon, 
as in the ing Diagram may appear, that the ſecond Place is ſituate inthe point 
of the Obliquity, which is never above go deg. as HN ; and the other Place 
being in the Point of Inter ſefion of the ſaid Great Crrclewith the e/£quater. 


For Note, 


That every Great Circle that paſſeth over any two Places propounded, cuts the 
equator in two oppoſite Points 180 deg. from each other, as the Ecliptick Line doth 
in the two Points of Aries and Libra, whoſe greateſt Obliquity 23 deg. 30 min. the 
Sun's greateſt Declination. 

Now if oze Place have no Latitade, 00 deg. comin. and the other have any quan- 
tity of Zatirnde, the Difference of | ab being tnors than go dey. to find the Ob- 
lignity of the Great Circle paſſing over thoſe Places; Proceed thus, 


As admit one Place Laticude, 00 deg. 00 wi. and tbe other g 1 dep. 2:2:in; Difſe- 
rence of INES 138 deg. 38 win. Diftance betwixt them is near 117 deg. 56 mon. 


Therefore take the Diſtarce out of 180, and there remains 62 dey. 04 min. 
'As the Sime of the Remainder 62 deg-.04 001911. — 994620 
Is to the Sine of the Latirnde 51 deg. 22 min. ——_— — —089273 #» 
So is Rading ——— — — — — 10 


O— 


994653 
As in the former Example ; and ſo you may.work for any Qxeſtion of this nature. 


To the Sine of the greateſt Obliquity 62 deg. og min, —— 


The Second Situation. © 


Keondly, 'There ty be two Phzces both fituated in any Parallet of Zaricade; 
berwint the Artich and Amartick, Poles, differing only in Longirade. 


CHar.1 I. of Seilng by 2 Great Circle. 


PROBL. IM. 


Abate ohne bo cvs He teed tv hs Latitude of $1 deg, 22.48 

their Difference of Longitude be I Py $666 
1. To find the neareſt Diſtance of thoſe two 
2. The Dice Poſition of the one Place from the other. 


The Stereographick ProjeQion. 


Aving drawn the Circh N QS £& and the Lines NS and ZE Q, take off the 
Line of Chords the Latitude of the Place 51 deg. 22 min. and lay from Eto X, 
and fram Q to Cz tor pnd os rk dg 


Kev t- ; and theyogh eſs aw the PR 
mW the Con lement Difference of 


draw the Adrridsaz Circle N LS, the fecond 
£1 Tharclore draw the Crrole from Grhrough Rite B, 
and you will figd ig #1 ; andl a 
5 yep 0 mp nameabcr ir of Poſution CR. Now fe 
$7 gee. and ers and Jay it from the GeprerK to Eq mar he. 
the Point _ Iriterſeftion at R the prickt Line ERF; and wo TFns 
of Chords, and you will find it 32 deg. and a quarter for the Great Circles Diftan 


In the Seventh Problem of Giling by Mercator's Chart, you may ſee there was -4 
quired the Dsſtance of theſe two Places mealuted ip the Per 4f+t; and found to be 
7+: But here is required the neareſt Diftexce in the Arc i" 8 Great Cirels: 
thus by the Tables of Logarithers. 


For the Diſtance, 
As the Radiws, is to the Sine Compl. of the Lat. 33d. 48 m. 


- 


97954! 
So is the Sine of half the Diff. of Longir. 26d. 27 m —— 964876 
To the Sine of half the Diſtance 16 deg. og min. 


— . . . .. 
W hich 


\ 


Ah —c—=Idio = 
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Which doubled is 32 deg. 18 win, and this converted into Leagues and Miles, is 


646 Leagwes, and 1938 Miles, the neareſt Diſtance; and leſs than the Diſtance mea- 
ſured in a Parallel by Miles 42. 


To find the gAngle of Poſition. 
As Radixa go, is tothe Sine of the Lat, 5149. 22 M,—————g39273 
So is the Tangent of half the Diff. of Longitude 26 d. 27 m.——969678 
To the Co-tangent of the Angle of Poſition 68 d. 46 M,——I—=-—— g58g51 


PROBL. IV. 


T W © Places having both the ſame Latitude, as 51 4g. 22 mn. and towards the 

ſame Pole, whether North or South, and Difference 0 —_— 52 deg. 55 min. 
or any number of e&f under 90 ; (If above go, take it out of 180, and work with 
the Remainder the-farie manner of way) To find the greateſt Latitude by which the 
Arch paſſes, or the greateſt Obliquity. 


As Radias go, to Ho of the Latitude, 514. 22M. ————990267 
$0 is the Co-ſme of half the Diff. of Longitude 26 d. 27 m. 995197, 


To the Compl-Tang. of the greateſt Obliquity 54, d. 25 0. ——g85464 


$0 that the greateſt Obliquity is 54 deg. 2 5 win, And the ſame Proportion will hold 
yany Queſtion dfchis.narure. oo I VA 


'PROBL'V. 


3ilt 1199 1 The :Third Situation-, W- y 
RY on 4 £4 11s hs 43 34 1 4G tv ount = 
val bag gig) ang ot hon wiels | ., _—Yy ( 
Due. Rlice having North Latitude, 4nd che orher Place having South Li- 


lata, 35 


1 deg. 22 min. andlay it from 

EtoP, and draw the Line PCO, and HCMat "Right Angles toPO, take off the 

Line of half Tangents, the Complement of the Difference of Longitude, to godeg. viz. 

44 deg. and lay it from E toF, and draw the Meridian-Circle NF 8, whereon lay the 

Latitude, of Rio de la Plata 35 deg. from F to R, by taking 35 out of the _—_ 
| : | Chor 


— 
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Chords, And laying it from E to 35, and the half Tangent of 46 deg. from C to Pole, 
and draw the prickt Line Pole 35, which cuts the Circle N FS in R, which is 
Rio de la Plata: and through R draw the Circle PRO, and meaſure CN on the 
half Tangents, you will find it to be 54 deg. to which adding 90 deg. makes the 
Angle of Poſition N P R 144 deg. Thentake the half Tanyene of 36 deg. an4 lay 
fromC to K, and draw the prickt Line from K through R, and it will cut the Grecle 
NES A at T, therefore meaſute T P on the Line of Chords, and that is 


meaſure of R P gy deg. * for the —_—_ the greateſt Zatirude or Obliquity is 
—_— 


V LW, which touches the Paralct of 68 deg. 4, the greateſt Cirde P 


By the Logarithms ; To find the Diſtance ix the Arch. 


As Radix to the Co-ſine of Differ. of Longitude 45 d. xx m. —— g84242 


So is the Co-Tangeirt of the greater Latitude 51 deg. 22 min.———990267 
To the T angent of the firſt Arch 29 deg. 5 | ACE —— 974509 


The lefs Latitude 3 5 deg. and go deg. makes 125 deg. Take the firft &-ch 29 deg, 
5.mjn. therefrom, and there remains 95 deg. 55 min. which is the ſecond ch. 


Then , 


As Co-ſine of the firſt Arch, 29 deg. s min. — 994146 
Is to the Co-ſine of the ſecond Arch os deg. 55 min. ——9g01318 


So is the Sine of the greater Latitude 51 deg. 22 min, ——— g$g273 
Out of ————— 180d. oo | 


Take—— —— 84 43 


To the Co-ſine of g5 d. 19 m.—18g0591 Sum 
And there remains--95 17 


The Diſtance _ 896445 


To find the Angles of Poſition, NPR «ndPRN, 3» the 
oF A rriangle NPR. 


Co. Arith. 
As Sine PR the Diſtance in the Arch 95 d. 17 m.— 0.00185 
To Sine P NR the Diff. of Longitude 45 55 — 9.85632 
Sois SineNR the | Latitnde 35 d. and 90d. —1254, com.—g.91336 


To Sine NPR 143 d 47 m. which is the eLngle of 


Pofition from Lundy to Rio de la Plata. E9-77193 
Then , 
Co. Arith. 
As Sine PR the Diſtance in the Great Circle gy d. 17 m. 0.00185 
To Sine PN R the Difference of Longitude , 4 _——— 862 
| To Sine NRP 269. 16 m.is the eAngle of SEAL ts 6 
Poſition from Rio de la Plata to Lang. 5 965559 


To find the Obliquiry, i” th grew Latitude & which 
| Ppajjes. = 


As Redixito the Co-ſine of the greater Latitude, $1 d. 22M.——-979442 
So is the Sine of the greater «Angle of Poſition 143 47 —— — 977147 


To the Ce-Sine of the greateſt Latitude, which is 689. 22 m.—9g.5668g 


—— 
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The Fourth Situation. 


PROBL. VIL . 


TheLatitude of two Places both in one Hemiſphere being given,together 
with the Ditterence of Longitude ; To find, 
Firſt, The Diſtance in the Arch of 4 Great Circle. 
—_— Fa Angle of Poſition from the firft Place to the ſe. 


c 
Thirdly, From the ſecond Place to the firſt. And, 


Fourthly, The Circles greateſt Obliquity that paſſeth over 
thoſe two Places, greare MF pe 


Dmit L H be in the Zatitnde, 41 deg. 22 min. and Longitude 25 deg. 52 
min. (from the Weſt end of St. Michacbs) and B the Barbadoes in the Lats- 
tude 13 deg. 10 min, and Longitude 332 deg. 57 min. and Diff. of Long. 5209. 55 m.* 


N 


S 

down firſt the Latitude 5 1 deg. 22 min. from:Q to L ; ſecondly the Difference 
of ED F 52 deg. 55 min. anddraw the roars Cage. PFS;. then lay down 
the Latitude arbadees from Q to 13, and take off the half Tanpert Lixe QF 
52 deg. 55 min. and lay fromC to K, anddraw the prick'd Line, which will cut the 
Serikc, PESinB,, the Latitude of Barbadoes, 13 deg. 10min. Through B draw 
the Circle LB N; forthe [Angle of | Poſition from Lundy to the Barbadoevis BL P,whoſe 
meaſureis H 112 then take off the\Line of half Tangens, 68 deg. and lay it from 
C to Pole, and draw the Line from Pole through B, avd it will cut the LimbinG : 
Therefore meaſure G L on the Line of Chords, you have 57 deg. for the Diſtance. 


Th 


Cgar.1 1: Great Circle Sata, 


Ex 
To find the Diſtance: by ther Logarithms. 


.As the R..d:u4, is to the Co-Sine of the Diff. of. Lengit. 52 &, 55,m.—97$030. 
As the the Co tang. of the greater Latita; 5 reg. 22 Mi. —— —g90267 


To the Tangent of the firſt Arch 25 deg. 44 mif. 963297 


Take 25 deg. 44 min. from 76 deg. 5o min. the Complement of 1 3 deg; to mity the 
leſs Latitude, andthe Remain is 51 deg. 6 min. the fecond Arch, T 


2 
ik 


As the Co-Sinz of the firſt Arch 25 deg. 44 min.—99$464 or 
Is to the Co-ſine of the ſecond + td d. 06 min—op979C 7 find the Diſtante 
$0 is the' Sine of the greater Latitude 51 0. 22 M.—g89273 


To the Co-ſee. of the Diſtance 57 d. 00 M— 973602 | ny; 


Which is the Diſance inthe Arch of a Grear Circle, being 17 Leagues leſs than by 
Mercator's Chart, and lefs by 166 Le »dienby the'hetden the PhataChiny] 
which confirms this to be the neareſt of all ways of iling berwhxrany tw6 Places. 


To find the Angle of Poſition for Lundy to Barbadoes.” 


. £ 
. . 


As the Sine of the Diſtance 57 deg. OO NIN, won men —— 992359 

Is to the Sine of the Difference of Longitude, 52 deg. 55 min 1$ 

Sois the Co-Sine of the leſs Latirnde 13 deg. 10 Min, — 4" Y4 
KO WES ll ' =; 
.*-To the Size of the Angle of Poſition, —=—————— _ 

Whichis 212 deg. 09 min. | | r= 1-2 als 


To find the Angle of Poſition from Barbadoes #0 Lundy. $5 
«3, T5 | 1 ( 1 | KOs 
As the Sine of the Dsftance 57 deg. OO NIN, —— ——— 992359 
To the Sine of the Difference of Longitude 52 deg. 55 thin. ———990187 


So is the Co-firie of the greateſt Latitude 51 9. 22 m. — 
1969728 
To Sine of the Angle of Poſition 36 d. 26 h,——— —7 6g 
To find the Obliquity. 
As Radixe to Co-ſine of leſs Latitude 14 deg. 10 min.” n— 5% 
So is the Sine of the lefſer Angle of Poſition 36 deg. 26 min. ——977370 
" Tothe Co-ſine of the greateſt Obliquity 54 deg. 49 min, ——g76213 


CHAP, 
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CHA'P. XI. 


How to deſcribe the Globe im Plano, by the Mathematical 
SCALE. 


Heſe, and all other tons of this nature, concerning the Reſolution of 
any Spherical T' , 
cauſe the Globe is a c 

therefore 


| will be that of Gemma Friſcu, which is moſt uſed inthe 

of the , the Projettion whereof is as foloweth. 
Firf, By the Chord of 60 deg. deſcribe the C rcle Z NES, and by the Chord of go 
is Ay into four parts as A E for the «/£gqnater, and NS for the primary ÞMc- 
;d5an : Then by taking off every 5 deg. of the Chord. you may divide each Quadrant, 
and number them as inthe Figiere : Then take off your Line of half Tangencs in your 
Scale every's deg.and lay them from the Center C on the four Quadrants, and number 
them are inthe F5gwe 3 10 ſhall you divide the Diemerers A E the Aqui- 
NEE o anoveohrracctoeac 
ou ivi Ds * will gui in aw the 
Meridia rom Fd to Pole S, which are Circles; as likewiſ: are the Parallels of 

Latitude, | 


.”. How to find the Centers of the Meridian-Circles. 


You tay find the Centers in the Diameter EE, if you extend the Compaſſes to the 
Secantz of every 10deg. and withthat Diſtance put one Poine at $0 dep. inthe Srwi- 
EC ndthetther Poine will fall inE @ and be the Comer the Aferidsan 


of the firſt 10 deg. from A, and do the like for any other degree, continuing the Die- 
CO EILELIET _ 


. 


How to find the Centers of the Parallels of Latitude. 


For the Parallels of Latitude, Take the Complement of the Latitude from your 
Lin T agemts, put one Poins in the degree of Latiends, the other will ftand in tbe 
mg. 
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The Globe tm Plarmo. 
XT North. 


"4 | 


For EXAMPLE. 


If you will draw the Parallel of Latitnde for 60 hoot Go Tugs-ies of 
your dc "x the other will fall upon V 


30 dep. the Compl. of 60 dey. of Latitude, and 

Centered 36; Parllet ef hog Lhe SderrNS, continued beyond the 
So, Take the Tangent of 40 dey. and it will draw the Parallel of 50 deg. whoſe 

Cemter isatN, and ſodo indrawing all Parallels of Latitude. 


The Four Situations that are im the Globe. 
The Firſt Situation, 
 Einthe Point for the Mouth of the Riyer of Amazons, Z Lundy, CRthe Obls- 
guiry, E the other Point of Incerſeion with the «/Equater, NR the meafure of the 
Angle of Poſition from Amazons to Landy, EZ the Diftence from Amazon: to 
Z 2 | | The 


Landy. 


- — DT —— _— — a — ——w—_— TT eg _ neo CC—_— 


151 Slips elinfwGrear Crete; Boox/IV2 


- —— — — — 


The Second Situation. 


L is the firſt Place, EF is the Difference of Longitude, Y is the ſecond Place, and 
MH is the meaſure of the — of Poſition, Ir the Diſtance, The greateſt Obliqui- 
ty of that Circle N rl isat W. | 


The third Situation. 
L is the firſt Place Lundy, Ep is the Difference of Longitude, R is the ſecond 


Place Rio de Plata, $4 the greateſt Obliguity, Hn the ure of the Angle of Po- 
ſition from Lundy, L R the Diſtance from Landy to Rio de Plata. 


The Fourth Situation, 


The firſt Place isat L, Lundy ; Difference of tude is EF, the ſecond Place 
Barbadoes at by His the Meafure of the Angle of Poſition from Lundy,and q L the 
Diſtance from Lundy to the Barbadves. 


C H A P. 'XIIL 


How to Calculate wo Deguee, and —_— Latitude the =_ _ 
all paſs through for any Degree or Minute of Longitude, from i 
ſpat boſs of the greateſt obliuity. , 


By the Latitude of two Places, the Difference of Longitude betwixe 
them and the Obliquity of the Great Circle paſſing over both 
Places being | ; To find the Difterence of | 
Longitude of each Place from the Meri- 
dian of the greateſt Obliquity. 


badoes in North Latitude 13 deg.' 10min. and Difference of Longitude 52 deg. 
55 min. and the greateſt — 4 deg. 4o min. Work firſt with the 


L, T this be our Example. Lundy in North Latitude 51 deg. 22 min, and'Bay.. 
Latitnde, to find the Diffeferty 


Honpirudg from the Meridian of Obliquity 
| m 11 Thw, M ':r N | [15-4 TEXT 
: (4 3240 UL! RT Lt. \ 0 $179 

"As Radio the Co-T; we Gbighly 

Latit 


of both Places. 
54 deg. 40min.————<«9idgogg __ ach 
So is the Co-Tangent of the leſs Lat 13 deg. 10min, ———9.3690g: +. - 
To the Co-Sine of Diff. of Long. of Barhadeer $0 d. 27 m——J F686 
Becauſe the Difference of Longitude of Barbadoes from the Obliquity is more than the 
Difference of Lengitade betwixtthe two Places, therefore ſubtrat the Difference of 
Longitude between the two Places 52 d.5 5 m.from 80 deg. 27 min. and there remains 
the 'Difference of Longitude of from the Aridies of Obliquity 27 deg. 32 min. 
But if the Difference of Longitude fromthe Obliquity had been leſs than the Difference 
of Longitude betwixt the two Places, then ſybtra& the Longitude of the ſecond Place 
trom the Obbhwityfrom the Difference of Longitude betyixt the two Placey, and the 

PS Difference of Longirude fromthe Meridian of | 

f r te. » » 63S hk «94> @ ge wiek © SB. ANC 


bo, þ 


— OC 
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£57k] 5/0 Wen bot rib 91911. Sk 6 ” a wy Cs 
= To find y what Latitude the Ar ar tp Degree of Dans \ 1 
een: 


Suppole the Longitade from the Meridian of the greateſt Obliquity he $A, he 


Proportion is as follows. 


As Radins to T anzent of Obliquity 54 deg. 40 min. _— 1014941 
So is the Co-ſime of Diff..of Longitzde from Obliq. 30 d. 00-— 993753 
To the Tangent of the Latitnde 50 deg. 42 min. —— 1008694 


After the ſame manner I made this Table, of an Archof a Great Circle, extended 
from Latitude 5 1 deg, 22 min. to Latitude 13 deg. 10 min. Difference of Long. 52.deg. 
55 min. for every 5 deg. 55 min. That is, for cvery 5 deg. Difference of Long. Theic 
are the Latitude: the Great Circle will paſs through. 


Deff-of Lon Ts 
| from Ob Latitude 
Lundy | 
Deg. Min. | Deg. Min 

27 32 FI 22 | 

30 ©0 FO 42 

35 ©O9 49 07 

49 OO 47 13 

45 00 44 56 

Fo ©0 42 12 | 
55 © 33 58 oy 
60 ©O 3F -12 

65 OO 30 47 

70 ©O 25 46 

75 ©O 20 03 

80 27 " | Fa 


C H A P. XIV. 
How by the Scale of Tangents to Projett part of the Globe in Plano, obere- 


by you may trace out the Latitudes #0 every Degree of Longitude, or to 
every 5 or 10 Degrees. 


B 


Y the Line of Tangents on the ſide of your Mathematical Scale, you may make 
the following Projection, which is performed by Mr. Philips in his Geometrs- 
cal Seaman, pag 5 by Tables. | 

Firſt, Conſider your leaft Latitude, and take the Comp! thereof, and ſet it 
off from A towards D, as I have done, by taking of 77 deg. from the Tangent-line of 
my Scale, and ſetting it from A the Pole to D, tor 13 deg. on the North fide of the 
e/Equator, or 13 deg. of North Latitude, (which is the ws wy rs 13 to godeg.) 

Then make: the other fide.of the fame le and; draw the Quegrene DE : Then 

with your \Compaſſis takeoff; the:Low of [angewsthe {overs Dagrees, 30d « oy the 

Arches or Parallels of . Latitnde, as you ſee | hayedaneia Weovy Therdly,divid 
theLhatof thowhch DE invtogodeg, and throughevery 5or-30 Gegdray Lows of 

\Loig itide,: or: Abaradian-luvres. The drobes of: Lavitydes malt be asjn.the, F4- 

3j but theLngs of Lovyickds:you: niky; number from either lice, as occalion re- 

-Qires, You 
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Book IV, 


— if you will, divide a Circle into four Quadrant, and draw the Lines 
by icY-dif Nan Ta and you may make this as large or ay little as you will, 


ables of Natural Tan 
or ſhorten your 


po ces. 


t7 in the Second Book, 
3 You may number the Circle of Longitads with 


as you have been ſhewed how 


2/o — 
/ / ; Sf 
/ 
/ "7M 
' / / / 4 
— / / / | 
—— gy. / : 
ors, Nd 
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n ot 
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8 + 33 G gc To ; 
37S 
thus made, RUE SE eſpecially 
NT won the that is li drawn 


will 


SIE: 
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> 


between thoſe two Places, and will croſs thoſe Degrees of Longitude and Latiends, 
which you muſt fail by. 
Suppoſe a Voyage from Lundy in Latitude 51 deg. 22 min. to Barbadees, in Lat. 13 


10 min. Difference of Longitude 52 deg, 55 mip. To find by what Longirudes 
I Leitudes the Archof a Great Circle drawn between thoſe Places doth pas. 


Firſt, Let the Line AD repreſent the Meridian of the Iſland of Landy, marked out 
by L for its Latitude 5 1 deg. 22 min. and the Longitude thereof 25 deg. q2 min. at 
D. Then from D in the Limb or Arcb of the Zuadray, count the Dif.o Long. gt 
Ceg. 55 min. and this is the MMeridsen of the Ilendof Barbaderr, on which you mult” 
mark out the Latitude 1.3 deg. 10 min. at By Lay a Ryler from the firſt Latitade L 
to the ſecond at B, and draw the ftreight Line L B which reprefenteth the Arch of 
a Great Circle between the two Places; and if you guide your Eyc- along in this 
Line, you may readily and truly perceive by what Longitades and Latitades you 
ſhould fail; For where this Line crofſeth the Arches of Laticade, and the Lines of 
Langieade, that ſhews the true Longizade and Latitnde of the Hreb according to your 

re 


Now the truth hereof will more evidently appear, if you compare the Eatitudes 
and Longitudes which this Line interſcReth, with the Table, before Calculated for 
every 5 deg. of Longitude. 


AAMRAGHRONuuvuaLNy 


You may thy the Fi 


* . 
>+-4.. —_ 
: S Pups ”* - 
—_— . 
| 94 
T d : 
: 
.u£ 
. -——- +» 


1 would know what a of Lavitucdle 4 28min. of Longin 
| , 2dr roy and Ie by the Pipe ere ah 266dep. : 
30 min of Laticade. X 

And ſoin.like manner you may ley down yponthe former Caodrax any two 
howſoever ſituated, by their Toad Places 


itads and Difference of 
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GH AF. Av. 
Containing ſeveral Propoſitions of Great Circle Sailing. 


PARQUP. L 


By the Latitude, and Diſſerenceof Longitude from the Obl iquity, #0 find 
the Great Circle Diſtance from the greateſt Obliquity. 


As R adins go, £0 Co-ſine of the Latitude Fl deg. 22 min, 979541 
966489 


$9 is the Sineof the Difference of Longirnde 27 deg. 32 min. 
To the Sine of the Diſtance 16 deg. 47 min, — ——— —— — 946030 


So that'16 deg. 47 min. is the Great Circle Diſtance from the Point of the greateſt 
Obliquity of that Circle. 


PROP. II. 


By the Obliquity of the Great Curcle, to find the Latitude «t any Di- 
ſtance, from the Point of the greateſt Obliquity. 


As Radius to Sine of greateſt Obliquity 54 deg. 40 MiN.——gg1158 
So is Co-ſie of the Diſtance from Oblignity 16 deg. 47 min. ——.. g998t0g 


To the Sineof the Latitude 51 deg. 21 iN, —— — — 989267 
Again, | 

As Radixs to Sine of greateſt Obliquity 54 deg. 4o min ——g91158 

So is Co-ſine of Diſtance from Obliquity 73 deg. 47 min. —— 944602 


To the Sine of the Latitude of Barbadoes 13 deg. 10min, ——g3 5760 


PROP. IN. 


By the Great Circle*s Diſtance from the Point of Obliquity, «nd the 
Latitude given; To find the Difterence of Longitude betwixt that 
place and the Meridian of greateft Obliquity. 


| As the Co-fine of the Latitude 51 deg. 22 min. —— 99541 


' To Radixs So isthe Sine of the Dift.from the Obliquity 16 d.47 m—g460c2 
' .To the Sine of; the: Diff. of Longre. 25d. 33. 9 drrmanddrnatds . 


PROP. IV. 


By. the Great Circle Diſtance from the Obliquity, end the Latitude gi- 
ven. ;;: To find the Angle of Poſition. | LOS 


As Radixe yo d.'to' Tang. of Great Circle Diſt. 16d. 47 min. —— 9475943 
So is Tangent of the Lomb 51 deg,/22 Min, ——— ls rt. 
To Ce-ſime of the Angle of Poſition 67 deg. 50min. ———-—g57676 
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CHAP. XVI. 


How to make the true Sea-Chart, «nd the Uſe thereof in Mercator's and 
Great-Circle Sailing, being « general Chart. 


| 2h the manner of the Diviſien, Let the «Equator be drawn and divided, and 
crofſed with Parallel Meridzans, as before direfted ; only one Degree of Longi- 
tade in the Particular-Chart before-going, is 10 deg. of the /£quater of this General 
Chart. You have been direfted how to make the Aderidian-line off the Scale for a 
Particular Chart; and the ſame Ri/e makes this. Look in the Table of Meridional 
parts, and you will find the Difference between the «/£quator and 40 deg. of Latitude 
in the Meridian-line to be 874; 2 which is 874 Leagues and 3; ; that divided by 26 
13 43 deg. 42 min. of the eZquater, therefore out of a Scale of Equal parts, each de- 
gree of the </£quator, being divided into 20 parts; take 87, parts, and that Diſtance 
will reach from the ©/£quator to 40 deg. of Latitade. 

And for go deg. take 1158 ſuch Equal __ (which is 559 deg. 54 min.) which 
will reach from the «/£quaztoy, to yo deg. of Latitade in the Meridian-line : And fo 
do for any other Degree or Minute of Latitude, until you have made the Chart, as 
'T haye done in the Figure. 


The Protratting Quadrant: 


The Protrafting Zuadrant (you may ſee the Figure) ſhews you at ſight, without 
more words, how to make it by dividing it into eight Poines, and cach Point into four 
2wnerters, and the Arch within into go deg.and a Label or Index to be rivetted to the 
Center, and a Hole drilPd through the River to put a Pinthrough the Center of the 
Quadrant, to lay it upoa any place affigned, and let it ſquare by the Meridians and 
Parallels of Latitude ; ſolaying the Center tg the firſt place of the Index over the ſe. 
cond Place, the Limb of the Quadrant will ſhew you the Point of the 5, of 
what Angle it makes with the Meridia#, wit. the bearing of the firſtplace trom the 

Now to trace out the eAreb of a Great Circle, betwizt the places in a Mercatoy's 
Char, in Chap. 13. you have the way how to talculatefor any Obliquity,and to any de- 
grees of Longitade ; what o_ and Minue: of Latitnde the Great Circle hall paſs 
through ; by the ſame Rude: | have calculated, for every 10 Degrees of Longitude, 
reckoning from the greateſt Obliguity, to the Interſeftion of the Great Circle with the 
e/Equator, Vit. 


Greateſt Obliquity G 54. deg. 40 min. 


For Deg. Long. 10 20 30 40 5O 
the Deg. Lat. 2 54 d. 15m. 52: 58 50:41, 47: 13 42: 12, .. 
For Deg. Long. 63 70 my For Deg. Longit: 
Dez. La. 35:12 25:46 13:10 are 00 Dig. Lat) 


In this Mercatdr's Plat, G ftandeth at 54 deg. 40 min. of North Latitzde, and X 
juſt go deg. of Longirude Weſtward, and XN go deg. Eaftward from G, being the 
wo te Points in the «£quator, 1 8odeg. from cach Point of Interſection AX. 4 
In every Meridian betwixt G and &, on both ſides (the Meridians being drawn! 
at every 10 tleg. of itude in the Chart) make a mark at the Latitade found in 
the Table, tdking it from the Meridian line of the Chart ; And having fo marked every 
Meridian, then by theſe marks draw Arches from one another : or it will ſuffice to 
draw Right Lines Mark to Mark, as from G (the greateſt 05liquity of the Great 
Circle) to the next Meridian oneach fide, and fo the next, until you come down to 
the «Aquater at E ov both ſides; ſo have you pourtray'd on this Aﬀercator Plat a 
Great Cirtle from Lundy to Baybadoes, one being in North Latitude 5 1 deg. 22 min. 

Aa : at 
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at L, the other at Bin North Latitude 1 3 deg. 10 win. with Difference of Longitude 
2 dep. 55 min. 

, He PL will take the pains, will find great delight in this Gre@-Circle- Sailing. Yet 
I conclude, That although it is the way, itis not always the convenicnteft way 
for Sea-men, for ſeveral Reaſons known to them that can keep an Account of the Ships 
way, both by Mercator's and Great-Circle-Sailing, which | could lay down here ; but 
in regard it is needleſs, I leave every one to his diſcretion, and ſhall ſhew you the 
way how I did keep ty Acconn at Sea by Mercator's Chart. 


—_ m___ A _— th I—_ —— —_ 


CHAP. XVIE 


Flow to keep a Sea-Journal. 


Ship's way, to think | preſcribe him Rules, but we only give direRions for thoſe 
that are but young Learners, that ſo they may have a perfet Method of keep- 
ing Account of a Ships way at Sea. 

To do this, I conceive it will be fit to have a Book in Folio, and to keep the left 
fide of your Book void, that you may write all the Paſſages of the Yoyage ; that is to 
ſay, when you ſet Sail, with what Wind, and what Ships are in Company; what 
Storms, and how the Wind was : Andlikewiſe put down the time that you come by 
any misfortune, of cracking or breaking a Maſt or Yard, or if any Men ſhould die ; 
and alſo what Damage you receive by any Storm, and the like Occurrences, ag 
ſhall think requiſite : and what Currents and Variation you meet with. Botbelore 
all chis, pur the Title of the Yeyags over the left- Page, in theſcor ſuch 
lixe Words, WL. 


| Would not have any ingenious Artiſt, that hath a long time kept Account of x 


. A JOURNAL of our Intended VOY AGE by God's Afiftance 
from Kingrode-Port Briſtol, i» Latitude 5x deg. 3o min. zo the 
| Madara, #» Latitude 32 deg. 10 min. and from thence 

; #0 Barbadoes,, zz Latitude 13 deg. 10 mix. 


The right ſide of your Book throughout may be divided into x3 Columns, by 
Lines, as you you may ſec inthe following Example. 


In the firſt muſt be expreſſed the Day of the Aforth. In the Second, the Letters of 
Week-days that Tear. In the third Column the Afonths;, make it large enough to 
ut down the Latirudes you make by Obſetvation of the Sun or Stars, and Currents, 
ow they ſet. In the faurth, the Courſe ſteered by the Compaſs, In the fifth, the 
Variation of the Compal, if there be any, Sct down the Angle that the Rhomb 
maketh with the Meridian in the ſixth Column : And in the ſeventh, the Diſtance 
ſailed in Leagues or Mites. In the cighth, niath, tenth, andeleventh Columns, fer 
down the /Northiag, Southing, Eaſting and Weſting. In the twelfth, The Latitude 
by Dead Reckoning.  Aad in the thirteenth Column, the difference. of Longitude 
from the firſt Aderidian, according to Adrrearor's Chart. 


s 
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Let this be your example. 


We will frame a Reckoning between the three places before-mentioned; From Lan. 
dy to Madera, from thence to Barbadoes, whole diſtance in their. Rhombs and differ- 
ence of Latitxde, and Mer idian-diftance, 1 have pot over in the head of the Columns 
in the left hand Page. TIN May 
You ſee by the left-hand Page that we ſet ſail the 25th diy ; but we entred it not in 
the q jo Page until the 26th day-at Noon: for it is to be underftood, That Not that 7 
ſince her ſetting ſail arch 25, to Noon of the 26th day, the Ship ſteers away, and do «ffrm 
makes her Way good on the S. b. W. + W. Point of the Compaſs; but the Yiriation *** ris 
being 5 deg. 3 oMhalf a point to the Eaſtward, * as you ſee in the fifth Column, there. "2 _ 
fore the Point ſhe hath made good upon is only S.-W. 22 deg. 30 min. as isexpreſſed uy rp ok 
. . : 4 tnow 
in the ſixth Column : Upon this Rhomb ſhe ſails 48 Leagnes, as in the ſeventh Column it to be 1 4. 
appeats: Arid anſerable thereunto 1 find in the Tr averſt-T able beſore-going, yhie 30 -9f; 
Seuthing to be 4+ iz Leagues, OT by the Traverſe-Scale 44 2 Leagnes ;  andithe but being 
Weſting 18 2: Leagues, by the Travers-Scale 13 *; Leagues, as bere inthe: ninth oo R _ 
and eleventh Column appears. 4 is r Hon 
The Figures to the left-hand ſignify Leagaes in this Fowrnal, ani thetwo Figures exemplify 
to the right-hand ſignify the"100 part of” a Leagze. * The Southing being 44 2 2: 'b* Kule, 
Leagues, which is 2 deg. 13 min, neareſt, if- thar be ſubtrafted from the Latitude - berng 
from whence you came, Lundy 51 deg. 20 min. it maxces the \L&titade- the Ship is in —_— j 4 
at Noon, to be 49 deg. 07 min. as appears in the 12th Column. Example 
In the ſame manner, in the next line, being the 27thof March, ſheweth, that from « mzd:. 
the 26th day at Noon, to the 2-th day at Noony ſhe made her way upen the 
S. b.. + Point of the Compaſs; butthe Fariation being 5 deg. + Eafterly, therefore 
the Angle of the Rbomb, which the truce Meridian was S. W. 22 deg. 30 min. and fail- 
ing 49 Leagues, the Southing i 45 335 Leagues, and the Weſting 18 22; Leagnes: So 
the Latitude is now 46 deg. 5 1 min. | 
To find the Longitade in the laſt Column, convert the Eafting and Weſtine, that is, 
the Leagwes in the Eaſt and Weſt Column, into Degrees and Minutes of Longinudeg 
by this Rule, which is near the lruth, provided theſe Rhombs differ not much one 
from another, by which Rule | found the Long:tade for every Sum in the Fonrnat. 


Say then, 


As the Difference of Latitude, 
To the Departure from the Meridian : 

So is the Difference of Latitude sn Meridicnal Parts or Leagues, 
To the Difference of Longitnde in Leagues. « 


The Difference of Latitude in the South Column ſumm'd up (as you muſt do as 
oſten as you have any notable Difference betwixt your obſerved Latitude and Dead 
Latitude) is 136 355 Leagues; omit the laſt Figaye tothe right-hand 77, and then 
it will be 136 7s. | I Kia | 
| The Departure from the Meridian in the Weſt Column is 56. 64; omit the laſt 
Figure, it is 566 : So you put them down. 


The Meridional parts for the Latitude 51 deg. 2.2 MIN, i— 12002 
The Meridional parts for the Latitude 44 deg. 30 min. is ———— 9959 


The Difference of Latitude 5» Meridional parts 6 ——————— 04; 
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Say then 
eA: the Sum of the South Colamn, #r Difference of Latitude 1367—313578 
' Is to the Sum of the Weſt, or Drgrtere from the Meridian $66—275281 
So #s the Difference of Latitude 5n Meridional parts 2043 ————331026 


606307 


To the Difference of Lengitude in Leagues 84 £: w—292731 


Which reduced into Degrees is 4 deg. 14 min. ſor the 283th. of Zfach. 


But let us proceed with our 7ournal. 1 obſerved the Meridian Altizude of the 
Sun the 31 day at Noon: 1 find my Latitude by Obſervation 38 deg. 30 min.which, 
by Dead Reckoning it, is 38 deg. 38 min, ſo the Difference is 8 min. Southerly ; 'bur 
being affured of a good Obſervation, 1 corrett the Dead Reckoning thereby by this 
Rnle of Proportion, ſaying, 


. 


eA': the Sum of the North Column 1201 —— — 907954 
To the Sum of the Eaft Column 520———— ——— 271600 
So it the aforeſaid Increaſing Southerly 27 —— ——— ———— 143136 
| 414736 
To the Increaſing Weſterly 42s Leagues —=-— nds 106792 


Which is 1 League T5, and ſomething more, not to be taken notice of, 


This Rule of Proportion Mr. Norwood hath laid down in Page 11 1 6f his Seamans 
Praitige, in the Deſcription of his Fournal from Barmoodoes os Summer 1Nlnds to the 
Lizard; which is thus. 


Now. this Difference being feund, I put down in the South Colamn the Difference 
2 325 Leagues, and the Weſt Column 1 155 Leagxes, and under Diſtance 2 {7 Leagues: 
Now the {ame correfted is by Obſervation 130 {7 Leagues, 120 12> Leagues South- 
ing and Weſting 52 Leagues, 8 min, ſubtraQed from the Dead Latitude, make 38 deg 
30m1n, the truc correted Latitude according to obſervation. ; 


In like: manner, upon the third of Apri/I ſhould be in Latitade 3 2 deg. 19 min. but 
by very good obſervation, I find the ſhip in the Latirude 32 deg. 30 min. that is, not 
ſo much Soxtherly by 11 minutes : therefore to corre it by Obſervation, I put un- 
der Diſtance 3 *; Leagues, and in the North Column 3 *$; Leagues, and in the Eaſt 
1+2> Leagues, and under Dead Latitude 11 minutes : 1 ſubtraft the correted Differ- 
ence of Dzſtance out of the Swm over it, and likewiſe the correted Difference in the 
North Column out of the Sum in the Southy and likewiſe the Eft out of the Weſt Column, 
and add the 1 1 mir. to the Dead Latitxde,and then you have the Sumcorreted : but 
if there be any Current, you may ſet it down, and allow for it, and note it down, as 
is that Example following the firſt of April to the third, and by your Traverſe-Scale 
preſently find how much the Crerrent hath ſet you to the Exeſf-ward. 


But if your Courſe be near the Eaſt and Web, it is ſufficient to correRt it in Latitude 
only, as in the Example of the 12th. and 13th. 

In ſailing Eaſt and Weſt, you havea of AMay ; for in that Cafe the Longitude can- 
Rule in Problem 7. of Sailing by Mex. not be correted but from ſome further 
cator or Ar. Writes Chart. ground. Now to ſet down this Reckoning 
upon the Plain Chart, or common Sea-Chart, 

every day, it is needleſs and unneceſſary : The better way is to ſct down every one 
of the Sums as they are correfted by Obſervation, in the ſame manner ” you are 
| ireted 
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direQed in the latter end of the third Choprer of this Book; 2nd ſo by the toral Sums 
of the Difference of Latuude and Departure from the firſt Meridian, you may ſetit 
down on your Chart as often as you pleaſe. 

But if you are deficous to ſet down your Reckoning in! 4 Fſercator or Mt. Wright's 
Chart,you have in the 12th and t3th.orlaft twoColamny of your Fownal,the ſubſtance 
and principal fcope-of your Reckoning : fer down as ofren as you ſum up or correct 
your Rechoning, namely your Latitude and Longuuade ; which whenſoever you have 
a defire to fer down in che ſorefaid Chart, or any other graduated Chart, with De- 
grees of Longitude and Zatitade, you may revdfly do it. 


eAs for Example. 


Suppoſe I would fet down the place on the Chart where the Ship is, from the 25th of 
March to the 13th of May, 1 find the Latitude againſt the 25th of March x 1 deg. 
20 min. and the Latitude of Barbadoes 13 deg. 10 min. and the Difference of Lon- 
gitude 52 deg. 35 min. Therefore in the- Latirude of 13 deg. 10 min. I draw or 
point out an occult Parallel, and reckon 52 deg. 35 min. from the Ifland Landy to- 
wards the Weſt : I draw by that Longitade an occult Meridian; the Interſetion of this 

| Meridian with the forefſaid Parallel is the Point repreſenting Barbadoes, or the Place 
of the Skip: and the like is to be underftood of any of the other. | 

' Andſolput down in the General Chart of Mercator the 8 Points of the Ships Place, 
ia, 2b, 36, 4d, Fe, 6f, 7 g, 8 h, as there youmay lee. 
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A Fottrnal of our Intended Voyage, by Gods Aſſiſtance, in the Grd 
Ship the Eliz.: of B. S. S. Commander, from Kingrode , i 
Latitude 51 d. 3o m. to Madera in Latitude 32 d. 30m. 

and- from thence to. Barbadoes, in Latitude. 13 d. 10m. 


1 


a. 
— 


Set fail out of K;ngroad, in Company wr the John wn to Cone ud 
e Wind at E. N. E.thick rainy Weather. 


[>] 
A 


Anne bound to Virginia ; the 


The Journal of our Intended Voyage, by God's Aſſiſtance, in the E. of B. S. S. Comman- 
der, from Lundy, in Latitude 51 d. 2v ms. to the Iſland of Madayzs, in Latitude 
Courſe S.S. W. 1 d. and half Weſt. Diſtance 411 Leagues, Meridian Di 
es, Difference of Longitude 11 4. 16 m. from Madara to Barbaaves, in Latitude 1} 
d. to m. Courſe S.W. 61 d. 14 m. Diſtance 798 Leagues, Meridian Diſtance 698 Leag. 
Difference of Longitude 41 4d. 40. 


" 0K 167 


2 4. 30m, 


Courile Eait Deg. trom on Dilt. (jVi.La —_ Dep. [51 4:20 dit. Lo. 
SSW Variation, |Merid.S W 25 q 411 [397 377 7 167 [32d.30119.16 
FWwbhWwhkKWw Isw £1914 LB TEA SZ [55 _653 1134d.104410.40' 
titude by Ob Courie by Variation of | Degrees trom nt. hooret - Lat. vy Dit. o 
tn. Compaſs. Compals. the Meridian. [ailed | South, Ealt Welt. dead R [Long 
. Mind Points. {| Degrees. rees. oy Leag | Leagg 1924 Leag, [D._ MD. M. 
Ta March 2545 by W halt Wh; deg. 30 min. EJ> W 22d. 30m 45 44 35 18 37] 49 07 
27 Jl Sby W half Wh deg, 39 min. SW 22d. —_ 59 45 27 45 4 
] e 44 deg. 21. min.\$ by W half W 5 (eg. — $W22d. 3oml «1 47 120 4 30 
| ts Rig add np the Nambers, the Sumis 145 126 74 WES 
ht 2 deg. 45 min. 22C. 15M} 43 35 07 42 3 
go deg. 27 min. ( degree Ea't JW 229. 30 m| 45 42 5< 40 2 
; $deg. 30min. 5 $S W {© degree Ealt [SW 22d. 3omJ 29 26 02 2] 32 23 
Add up the Numbers, the Sum 15 125 117 4< 
CorreQion by Obſeryation 9 9 2 7c 8 
e Sum corrected is 130 9 120 10 3$ 3c] C7 43 
Difference of Latitude, D:part. from firſt Merid. 275 56 $4 
'11\S${April, a Current] $ WES (1 d. 30 m. Cur]S W 22d. 3om | 43 43 4a 326 17 
21a ſets BE bysS. SWbS 14.30m. Curl: W 226, zoom 45 41 57 34 12 
2|b [32 omin} SWHhHS [:1d. ;z0m.Cur{S W 22d. 30ml 42 33 8c 16 on 32 1 
to the Ealt-JAdd up the Numbers, the ſum is 134 123 75 $a 
ard by the Cur-CorreCtion by Obſervation 3 93 65 11 
nt in 3 days. 22/The ſum corrected is 131 120 13 7% 32 20 10 46 
4| c |Leag. and almolt{Madara Iſland bears VVeſt diſtant 8.58 5 
If E bS. by eſti|Difference of Latit. Depar. from the firſt Merid. 418 276 97 16 232 39] 11. 1 
from Madara. by Current. as 31 75 30 55 
SWbS [2d.4;m. Eaſt [SW ;jod. 45 m 46 | 29 46 -L go 
27 deg.4zmin. | SWbS SW 33d.45m} 309 24 94 27 42 
25 deg-54 min. | S W SW 45 deg. 3: 36 06 25 55 
23 deg.47 min. S W S W 45 deg. 60 42 4? 23 49 
22 deg. 40 min. S W SW 4s deg. 1 28 19 vc 22 4 
TI —— [Numbers added, the Sum is _ 194 as 
Corre@tion by Obſervation 3 2 3c 7 
Sum correCtcd is 154 196 74 22 40 
Difference of Lat. Depart. from firſt Merid. £572 $73 o 2D 4 
7 ' SWE WT oo degr. W 56d. 15m. 45 PF" 21 < 
[| þ [May | SWbW oo d:gr. W+56d.15m.| 47 96 ny 20 07 
alc| 18deg.57min.}] SW bW 00 degr. SW 56d. 15m.| 43 23 35 1s 56 
\d SWbW oo degr., [SW$56d.15m| 44 24 44 17 43 
4\e| 16deg.5omin. | SW b W oo degr. ISW+46d. 15m 39 21 67 16 37 
Add up the Numbers, the ſum is _ PT — 
Correction by Obſervation 7 %4 33 13 
Sum corrected is 210 2 116 9% 16 5 
Difference of Latit. Depart. from firſt Merid. _ 782 | [£15 7 31 06 
«Tt 16 deg, 14 min. WS W half Wy; degr. W13S W 67d. 30m | 31 —— 16 1+ 
15 deg. 03 min. |W S W half Ws d. 30 m. WS W 67d. 3om.| 465 17 6c 15 27 
a WS W half Wl; d. 30 m. WIS W67d. 3omj 33 +4 14 44 
b | 14 deg. 03 min. |W S W half Wls d. 20 m. WIS W 67d. 30m 20 on of 14 C5 
Add up the Numbers, the Sum 15 WI” 1 <3 57 
Correction 'by Obſervation + 5 2 2 & 13 
Sum corrected is 145 2 55 57 I4 03 
Difference of Latit. Depart. from firſt Merid. 9g27 4 146 6 621 29 38 50 
cl1 +48 min. |W b S half Wiz deg. half {S W $844. 20m.| 55 I 22 6a 1 
1d d ha W b S half Wſ2 deg. 50 m/SW 78d. 11m 60 : Sf - £. 13 3$ | 
11]e| 13 deg. 10min. |W b $ half Who deg. oo m.|S W 984. 30m. L : 50 o2| 13 C 
ps in Lat. BarJAdd up the Numbers, the lum 1s 166 15S 25 _—— 
11 does 6; lea.Ea.{Difference of Latit. Depart. from firſt Merid. 1092 | 1164 24 296 ©6 48 41 
12 f] 13 deg. comin, | Welt 5 d. 30 Cur. letyS W 84d. 22m.| 39 {as - 60, 12 59 
he Current ſet WhyN IS. 2 d. 45 'Cur.1SW $1 d. 30m. 26 $1 26 71 1} 1 
I 11 min. |Difterence of Latit. Depart. from Lundy 1163 | 764 32) $60 27 12 ic] «2 2 
12 '|Barbadoes Iſland bears Welt diſtant of Leag. Froing - ! 
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CHAP. XVIIL 


A Deſcription of the following Table of the Laticude and Lon- 
gitude of Places, and the way bow to find both. 


- 


HE ancient Geographers , from Prolemy's time dowtwatrd, reckoned the 

tade of Places from the Meridian, which paſſeth through the Cape de 

Verde Iſlands ;, and others have the beginning at the Canary Iſlands ; and 

7edocus Hondins beginneth at the Iſle Pico one of the Azores; and Mr. Emery 

Mullineux doth account the Longitude from the Weſtermeſt part of St. Michaels, 

another Iſland of the Azores who albeit they differ greatly in reſpe& of the be- 

ginning of their ſeveral Longieudes, they come all to a pretty near agreement for 

their Difference of Longitude from any particular Meridian or Place : and for the 

exact ſettling of Latitxdes, we have many certain helps; but the Longirude of Me- 
ridians hath till wearied the moſt able Maſters of Geography: 


By Latitnde and Longitude, the Geographers ſtrive to repreſent the Parts of the 
Earth, that they may keep Symmetry and Harmony with the whole, 


«7 


Of the moſt N otable Places, 


| 


LETT 


WO R-LD- 


Comp oſed bY a new manner, by begin- 
the {aid Longitude atthe Meridian of the 
ning Southern Port of England, the Lizard. 


LONGITUDE: and Larittbe 


By Capt. SAMUEL OTURMY. 


— 


—” 


The Sea-Coaſt of New-found. Land, and 


New-Fogland. 


The Places Names. 


Cape Honblanto 
Belile 

Cape Bonaviſta 
Trinity Bay 
Bacalao Iſland 
Conſumption Bay 
Cape St. Francis 
Cape Deſpaire 
Cape de Raca 
Bay Bulls 

St, John's Harbour 
Plaſantia Bay 
Cape St. Larinſo 


Iland St, Paly 


North | Weſt. 

The Places Names Latitude| Longre. 

D. AMD. Ad 
North | _ Cape Raya 48 ozl5z2 49 
Latitude bag. Cape Deganica 54 ©1lg3! 20 
D. MD. MiNew-Eng.CapeS.Charles 57 48/52 23 
$2 11 50 " Cape Brittan C1|52'' 577 
5l 02148 44{Cape Salila ” 46/55 22 
59 19147 / Cape Codde a3 3 161 32” 
45 54149 O4Boſton 42 3964 36 
438 40146 5yifPlymouth 42 0 7162 3$ 
43 21]47 4qgNantucket 41 c860.'19 
43 ' 0147 27Mattins Tinyard 41 - 47j61- 12) 
47 36149 03 i260 
46 2-146 39]: The Coaſts on the main Continent yn '* 

47 28147 11 Amara, or Weſt- India, 5 
147 +47]47 21 : ho 

47. 32147 4] The Places Names. Latit. a; j 
47 19448 F ' D. MAID. AL. 
47 361509 L8Elizabeth 1Nand 41 02162 og 
B b . Bloik 


s 
z 
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The Places: Names. 


Cape May - 

Virginia. Cape Charles 

Cape Henry 3 

Cape Hatcraſs 46 | Guardadupa 
56| Monlſa..at 


Cape Trags or 3 Points 


rama 
Cape Casbaſſes 
Suramo 
Suranam 


The Weſt-India Iflands. 


North | Weſt | Jamaica Harbour 
The Places Names, Latit. | Longit. Weſt end of Jamaica 


D. MID. M:.\The Eaft end of Cuba 
Defonfleaca Iſland 12 23 


La Burmuda 32 
Behama 27 
Teavis 27 
Sigvatro 26 


25 
25 
24 
23 
23 
22 
21 
21 
22 326 Zarka 20 
24 68 $0[Thbe Iſland of Prondanco 13 
25 30 |St. Andrea 12 


St. John 
Santa Cruce | The Sea-Coaſts of Brazilia, 
Anguilla 

Se. Martin 


South 
St. Bartohama The Places Names. 


Latit. 
Barbada 39 D. M. 
An 


Daſſhjada 36 [The Iſland of St. Paul ©o 
Marigallatita 26|The Iſland of Aſcenſion 
Dominica o5 |Cape Blanco O2 25 
Mattalina 44 | Iſland Rocas OY 42 
$t. Lucia | Iland Farnando 03 40 


5 
Abratho 


52|The River Amazons ©o oo 


55 
O07 45 
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Cnae.18. 


Chiefeſt Places of the World, 


The Places Names. 


Abratho ' 

Cape St. Raphali 
Cape St. Auguſtin 
River St. Mignal 
The River Roal 
River Gianda 
Cape de Abcotho 
St. Harbara 
Iſland Aſcenſion 
Trinidada 

St. Maria Dagaſta 
Iſland de Martin 
Iſland de Pidos 
Cape St. Toma 
Cape Frio 

Cape St. Maria 
River de Platta 
Fort St. Juliano 
The Streights of Ma- 


ellane. 


Cape de Sancto Spirito 52 
$ 5? 
I ” 


Cape Guya, Cape Blanco 05 


Cape Vidoria, Weſt 
end of the Streights 
Lima Cape 


Cape Sr. Frainſco 
Cape St. Frances 
Point de bon Matre 


Nombre de Dios. W. Sea 10 oc 
Nova Albion, or New 
England, in the South 
Sea, the back ſide of 


it, 
Cape de Fortuna Ani- 
ar. fra. 
Inſulz Salamonis 
Nombre de Jelus 
Tapan Infule 
Cape de Buena Delco 


bh 
So. Lat. W. Long. 


 Somth| Weff 
Latit. | Longit. 
D. MID. MM, 
O©5 colt7 56 
o6 10['9,.36 
c8 25118 28 
O05 3O[lg Ol 
18 21120 41 
14 49g|22 ©5 
17 52[21 42 
18 1121-06 
I7 1917: ©l 

I9 l4+- 2 
19 4 7 
Ig coo8 og 
21 $2jO5 $L 
21 4723' 38 
22 F224 437 
35 0037 II 
39. $q#$-1-39 
bes bs at 30 
53 g30oj56 3oO 
20/58 30O 
30165 40 
oclSo 30 
185 30 
Ol 3080 30 

North. Weſt. 
O©7 3080 ©o 
77 30 
46 Ccoli62 30 
301170£00 


The Eaſt India 1/anas. 


The Places Names. 


Hipon Iſland 

Bantam, Eaſt-India 
Tamba Iſlands 

South end of Sumatra 
Midale end of Sumatra 


©5 Feli6g 30 
36N.coc|1 5309 
O1 S. OC IFF OO 
Somth j Eaſt. 
Latit. | Longit, 
D. M.|D. M. 
o6 45[I25 20 
O6 IF[li5 34 
Ol A4g[lI2F 25 
o5 F21I25 48 
Ol 30OlI20 49 


Gomaſpala 
Niobar 


[Nand Deſombro 


INanil Ruſta 
Quarinibar 
Chitra Andomaio 
Iſland Dandemajo 
[land Decocoſs 
Celloan 

Doda Sha 
Andaio * 
Garine 

Moique 

Cuballa 

Ifland de Profol 
IfNand de Zocha 
Chorebaman 
Sucatra 
Abdelcari 
Apoluaria 

Adu 

Degomo 
Picdros Blancho 
Diego gratioſa 
Set Hermanas 
Domes Caicuhas 
land Quellalls 
De Almiranta 
Agnalaga 
Aidore Has 
John de Nava 
Colmobodo 
Donatall 
Aignos 

John de Comoro 
Pemba 

Zanziba 

Manha- 

John Demiz 
Comoro 
Monhalla 
Foanna 

Ma;atta 

St. Chriſtopher 
John de Nova 
Baſlas de India 


rence. 
St. Apohima 
Domlſcaicahas 
Moroſlaſs 
Doſgarias 


St. Branda 
Bb 2 


North end of St. Lau- 


The Places Names, 
North end of Sumatra 


: 


North Eaſt 
Larv. | Longie. 
D. MIJD, 1M 
c5 281116"z25 
OF 4916.39 
07 ctiT5 od 
03 cArr4- 44 
09 F<iI I 4 33 
11 IGL14.44 
SS WW t14 41 
lI3 CC 14 39 
14 3c ts l2 
07 $a9gS 39 
O09 40193 Oz 
il 8cjÞ90 51 
Io FOJ9O 56 
09 Oglgr 29g 
© 53191 o7 
Io 23199 5s 
I1 I 2}9O 45 
12 2 37 55 
12 1514 oc 
. 29T. <9 
095. 20/90 FO 
C2 40137 35 
06 10176, 55 
03 34978 15 
©3 O2[70 25 
©3 21165 24 
03 4064 20 
03 57133 28 
O9 colds 'T 
O9 Ox oT O2 
Og ©0j63 26 
O09 . gciv1 52 
O83 20 59 57 
©9 3058 18 
O9 O©Ol57 20 
O5 Cgig3 30 
06 26153 35 
O07 $253 o8 
10 454 24 
11 2oſ55s 48 
I 2 11155 25 
12 O97 03 
I2 - 4c -4&; 
I4+ 3956 O03 
"7 135 39 
> BW. + iS - 
-5 $7100 F4 
20 5cls5 54 
20 Fcj66 54 
80 30 58 44 
Is 2C70 3 
'7 13174 44 


Englands 


” 
's 


788 ATablesf the Lat. and Long. of the Book1V. 


South \ Eaſt. 
The Places Names, Latit. | Longit. 
-  D. MD. M. 
Englands Foreſt 20 5074 14 
Diego Roize 20 o5175 $4\| The Sea-coaſt from Cape Bone Eſprance 
John de Lisbone 25 24168 32| to Guiney, 
Romoras 28 19181 21 
South, Eaſt 
The Places Name!, Latit.\ Longit. 
T D. MID. M. 
[ſand Defiſtian 36 5y7lll 44 
The Sea-coaſt on the Main Continent in the | {land Degiaiatica 37 56114 04 
Eaſt India Cape Agullas 36 20133 $54 
Cape Bone Eſprance 35 golz2 54 
: Cape Sacos 29 4/30 14 
North\ Eaſt | Aiſcention Iſland 07 a4aBlog5 24 
The Places Names, Latit. | Longit. St, Elana 16 o3ghto 08 
St. Elana Noya 16 o03|1g9 45 
D. MID. M.\|Baſſas I79 45127 35 
Malacca O1 411116 14|Cape Lado lo Oolag 23 
Queda o6 471117 44|Cape Padron 06 "00l.9 04 
River de Care 10 45/115 54|Gape Lopas Ox Oolty 21 
River Bongale 22 Og/121 33|Anabona Iſland Ot 22]22 56 
Aicopoir 20 19112 39|l|fland St. Mathaos or 40lo7 as 
Samnabron 18 30108 52 ||ſland St. Toma coN.10[ſ23 24 
Arme Gon 14 35/100 27|Ifland Chocos oo 4c|23 50 
N-ga Patam In 2 1199 59 |River Gaboan OO 1Ic}27 136 
Cope Comorin 07 5097 39{River de Angai o1 Ocſz7 30 
Cochin ©9 40'97 29] Iſland de Principas ON $Ol2s 14 
Callant 10 43 97 27 | Iſland Defarnanda ©3 10[26 c6 
Mongalar 12 4097 19|River Boilin oO2 42127 29 
Dodall 17 o1/98 55|River Decainaronas 04 Ool2zy og 
Goa 14 40/97 O1 
x Chaul 18 n0g8 F1i 5 
Calecut i» Faft India 11 golg2z 55 
b Macao #n the XK. of Pegu 19 3olt12 49 
b Domon 11 $499 cI|, The Sea-coaft from Samſons River to the 
Surrat 21 Onlgg 36 River of Gambo, Coaſt Guiney and 
Dio 20 48196 57 Barbary. 
River Decinda 24 $5195 39 
Gudas 24 Fol8g 28 North | Eaſt 
Cape Muchoaridan 25 32/82 39| The Place: Names, Þ Latit. | Longit. 
Cape Ruſſalgat 22 O7]84 39 
Cape de Ponto 13 19/79 og D. MID. M. 
Dofar 17 oo[75 04|Old Callabar 04 Folzs 15 
4 Cape de Matriaia 1s 33/72 39|New Callabar ©4 4023 37 
Adon- 13 08166 $56| Cape Formoſſus 04 o3ſ22 F2 
Cape Guardafuy It 4071 24|River Binnin ©6 Foſ2a 12 
Cape de Baſlos O04 3ol65 19|River Dallagoa 07 4ollg 4g 
Magadox Oz 3olsy 24|River de Valta ©6 Ox[16 52 
Molinca 02 S. 42/52 11|Cape 3 Points 04 1oji3 10 
Tanga oF 20/52 0O1|River St. Andraſs O5  23j0B8 ©o6 
Cape Faſlto o8 02/52 24\Cape de Palmas 04 4cſo6 of 
Dagnada 15 1753 26|[River de Cafto oF 2003 48 
Cape Corintes 23 30/48 F1]|Cape Mounta O5 23/01 46 
' Cape St, Marin I 4045 59|Cape Roxo 11 386 W.13 
River St. Luſſea 235 2 "6 09 [River of Gambo 12 47 17 
Bay Doliagoa 33 190({43 59| Cape de Verd 146 246 57 


CHnar.18. 


Chiefeſt Places of the World. 


The Cape de Verd lands. 


The Places Names. 


Abrolho 
Vigia 

St. Paul 
Rochaſs 
Varo 
Vigia 
Abrogo 
Brava 

Fogo 
Lantiago 
Maya 
Bouaniſta 
Sall 

St. Nicholas 
St, Lucia 

St. Tincant 
St. Antonio 
Cape Blanco 
Cape Boyadojo 
Marquepana 
Cape Denao 
Cape Gillam 
Cape de Gaato 
Cape Cantin 


Tangire Eaſt Longitude. 


North 
Lat, 
D. M. 
OO O©O 
O3 O1 
Os 32 
O02 30 
$8 12 
12 26 
16 36 
I+ 49 
14 42 
I4 52 
Is OD 
I5 gs 
$7 
16 30 
I'6 FO 
$I 
17 07 
20 30 
2 J35 
£7 32 
28 52 
29 FO 
309 3O 
23 2 
35 36 


The Sea-Coaſts onthe Main, from Tangire 
to Joppa 3n the vtraits, 


The Places Names. 


Wadallo in the Straits 


Ballis 
Oran 
Tanis 
Sally 
Argier 
Tadallis 
Ragin 
Gion 
Gigaria 
Colla 


Nt orth 
Latitud 


Weff 
Longit. 
D. M. 
16 16 
IO 10 
[4 56 
16 16 
I2 O07 
I9 48 
10 19 
Is 14 
14 56 
14 22 
I4 OZ 
13 49 
19 26 
ls 44 
16 c8 
16 332 
16 56 
9 26 

2 52 
* =» 

I ' 46 

1 29 

I 25 

1 ©O6 

I 49 

Eaſt 
Longit 
D. M. 
S 
3 . 48 
po 
g 18 
9 .48 
IO 54 
7 hs. 
11 44 
Iz J© 
[4 26 
Is 3< 


North , Eff 
The Places Names. Latit.) Longit. 
D. MID. M. 
Stora 37 og is 44 
Bona 37 19116 44 
Bozarat 37 3917 50 
Tunis 36 5017 24 
Cape Beun 37 o5li8 1tn 
Suſſa 36 o218 ©7 
Britto 35 23118 41 
Cherunne 34 $6118 36 
Cape Mizarrata 32 1924 co 
Cape de Solli 31 125 49 
Cape Ruſſuttra 32 58/29 26 
Cape Roattini 32 1832 04 
Alexandria 30 404t 28 
Michallat 30 30/4 tot 
Cairo 39 3541 44 
Joppa 31 4243 39 
The Coaſt from Antiochia to Sagua inthe 

F Straits, 

North , Eaſt 
The Places Names. Latit. | Loygit. 
D. MID. -M 

From Antiochia to Sagua 34 54/46 2 
Cape Pollopolla 35 35/444 or 
Cape Seridioni 35 F$5j41 24 
Cape Decoxman 36 16136 44 
Cape Babarnau 37 58136 22 
Land Miri 39 12]z7 or 
Incommodio 40 26140 39 
Conſtantinople 49 F640 33 
Gallippolo 42 2W|z7 59 
Cape Degriffa 42 12[37 1n 
Cape Pimra 49 26132 23 
Cape St. George 29 20[z2 10 
Cape Collo 37 4c|32 35 
Cape Sille F&. WW 
Cape Matapan 36 2030 $53 
Cafteltornis 7 45]9 32 
Drugromaſftra 38 310 40 
Cape Linga 49 I8g 38 
Hiraſla 49 F730 38 
Antavara 41 4530 54 
Cattaro 42 21129 47 
Ragufſa 42 2528 F574 
Stanio 43 4008 1s 
Trovor $3 3cC127 8g9 
Cape Caſta 43 2-126 48 
Salconico 44 ©O1 27 24 
Zaro 44 ©5126 39 

Sagua ++ 47) 25 


/ 
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Book IV 


| 


The Places Names. 


Cape Fiftria 
Venetta 

Gorro 
Giavocha 
Ancana 
Angollo 

Cape St. Maſſa 
Gallipoli 

Cape Callom 
Cape Sparta-venta 
Pollicaſtro 
Sallarno 
Napolis 

Rome 
Ciritacha 
Leagueornc 
Cape Malle 
Cape Larci 
Tallone 
Marfilia 

Dape Degofrito 
Cape Pallomallo 
Cape Martin 
Allagant 

Cape Paul 
Cape Degat 
Valis 

Malagoe 
Giblitore. 


From Cape Fiſtria ts Giblitorc. 


Eaſt 

Longit. 
D. AM. 
24 10 
22 45 
2I $5 
T3 236 
24 29 
27 ©2 
26 $3 
27 O4 
25 40 
24 16 
24 02 
23 32 
2 F1 
21 ©g 
20 24 
Ig 03 
Is 37 
38 
14 O4 
I2 44 
Ii 18 
8 39 
8 20 
Sm 
BS) 
$5 24 
3 33 
3 O07 
2 a6 


Archipelago. 

North 

The Places Names. Latit. 
| Bal 
Sarfanto 36 57 
Sarfo 37 17 
Famania 37 26 
Trava 37 49 
Pipor 39 32 
\ Lafſor 39 Fs 
Lamo 39 44 
Stripo 39 16 


The Iſlands in the Straits called the 


Eaſt 
Longit. 
D. M. 
33. 39 
_ 
33 18 
34 41 
33 FI 
$3 Fl 
33 38 
33 Fl 


North | Eaſt 
The Places Names. Latitnd | Longit. 
D. MID. M. 
St. Penega 39 52133 03 
Andrea 38 12/34 46 
Iplava 38 28]35 11 
Mortalin 39 54135 52 
Staviſratta 39 28135 14 
Lamnoſs 39 41135 49 
Embroſs 40 ogjz6 og 
Palamos 40 14136 O4 
Tofla 40 oolz5 19 
Ilands 3 the Straits. 
Sapicntia 36 47130 16 
Stouty 37 IG29 43 
Zant 37 37129 38 
Cape Sidro 33 15/29 233 
Paxa 35 4gi2g 30 
Corfu 39 26/29 26 
Faimo 39 4429 19 
Seſſino 40 22/5 I4 
Pianaſſa 41 52/26 08 
Trinite 41 F<l25 Fx 
Pollagaſſa 42 15125 35 
Mallida 42 3-123 ox 
Corlſella 42 35127 3$ 
Auguſta . 42 36]27 13 
Catſfalla 42 40/27 oz 
Catſſo 42 44]126 58 
Liſſa 43 ool26 23 
Buzo 43 \ 02/26 138 
St. Androa 3 C7j5 $58 
Poma a$ - 1 4: 5 48 
Ifland Groflo 44 COol2g 36 
Sauſſaga 44 2025 o2 
Piper 35 $222 1g 
Malta 36 Ooo2r 
Comino 36 15j21 24 
Eaſt end of Cyprus 34 43144 18 
Middie of Cyprus 34 1843 cg 
Weſt end of Cyprus 34 22/41 47 
Rhodes 35 4037 22 
Sivia 36 05/37 17 
Gozo 34 37132 39 
Eaſt end of Candia 35 04]; s 32 
Middle of Candia 35 0833 5F6 
Weſt end of Candia 35 15132. 25 
$Carpanta 45 10136 og 
Caros 35 35135 39 
Langa 36 33136 ©2 
Stampalia 36 1134 59 
Levatta 36 38134 54 
Niza 37 O2134; 34 
Cavari 36 40olz2 16 
Palla 26 5213 2 ©9 


Cardinals 


CHar.18. Chiefeſt Places of the World. 


The Places Names. 


Linofla 

Pantalaria 

Kambro 

Maritimo 

Maſhna 

Eaſt end of Sicilia 

Middle of Sicilia 

+ end of Sicilia 
ica 

Allicur 

Fallicur 

Liftallin . 

Lipari 

Volcana 

Stromballa 

Foldemaſhna 

Icia 


North end of Corſica 
Middle of Corſica 
South end of Corſica 
Taloro 
Azanera 
North end of Sardinia 
Middle of Sardinia 
—a end of Sardinia 
I 
harm 
Sarpentara 
Callatta 
Minorke 
Mayorka 
Cabrea 
Collombratta 
Eviſſa 
Formentata 


of St. Pedra. 


North 
Latit. 


The Places Names. 


Forta Ventura 
Sanſlorotta 


Salvagas 
Dazarts 
Madara 
Por. Santo 


The Canary Iſlands. 


The Places Names. 


Abraolo 

Vaſo 

Corvo 
Flauris , 
Fiall 

Pico | 
Sr. Geor 
Traffara E 
Gratiafla 
Abrajo - 
Vajo 

St. Michael 
Horningo 

St. Maria 
Vejo 

Iſland Varda 
Maiden Ifland 
Old Brazcel. 


The Weſtern Iſlands. 


North 


Lat, 


192A Tableofth Fat.'and Long. If the. Book 


iv 


North E aſt 
The Places Namee. 
The Sea-coaft of 'Portugal and France, Cool 
from Cales to Callis. Boffin 
Jarze 
North Sark 
The Places Names. Latitud\Longit. |Garnafſe 
D. MD. M.\Arme 
Cales 36 Caskats 
Cape St. Maria 36 | Arderny 
Cape St. Vincent 37 Cape Hag 
Lisbore 33 7] Cape Barſlaw 
Rock of Lisbone 39 Rone_ ... 
Burlings 39 |Saine Head 
Iſles of Boyon 42 St. Vallati 
Cape Finiſterre 43 |Deip 
Cipe Coriin 43 6|Callis 
Sazarka 43 . F 
Cape Artingal 44 {65 
Cape Pinas 44 ? " 
Lyons 43 
St. Andrea 43 The Sea-coaſt of England PREP the Lizard 
Bilbo 43 to. Newcaſtle. 
St. Abaſtian 43 19], 
Burdeux 45 - 44 A orth Eaſt 
Bloy 45 19] . The Places Names. Longit 
Shorant 46 56 
Rochel 46 541 D. MID. A. 
Toppar' * 45 29 | The Lizard 09 
Mamofin: 45 34 | Falmouth I2 
Olloron' / 45 30 Foy 34 
St. Martins 46 29|Ramhead 49 
Barges 46 54| 'Plymouth 53 
uſs [* 46 204 The Ediftone 22100 44 
Piller © © 47 22 | The Start x9 
Nants” */ 47 15;} Dartmouth 38 
Radon 47 334 Torbay 26 
The Bary 38 
The Coaſts of Brittanny. "JAblom Bar 37 
Lime 10 
Carditals Chiddock 14 
Ballile*' | Portland 36 
Groy Weymouth 44. 
Glannats' Pool 34 
Pennes, &r Pennemark Ile of Wight o8 
Paiker _ Portſmouth 24 
Seames | ; Shoram 57 
Camarita Bay 56,Beachc Is 
Britt Rye 09 
Conquer [Dongene!s I; 
Uſhant Dover 32 
Ifland of Baſle Ripraps 49 
Morlias The South hal WP 4-4 
Satta Iſles : The Downs 45 
St Malls Sandwich 33 


North 


CHrae.18. 


"The Places Names, 


North Foreland 
Margaret 
Quinbotow 
Rocheftes 
London 
Graveſend 
Tilbury Hope 
Colcheſter 
Harwich 
Ipſwich 
Orfordnafs 
Alborow 
Yarmouth 
Winterton 
Cromar 
Blackneſs 
Wells 

Lin 

Boſtorr - 
Grimsbe 
Hull - 
The Sporne 
Burlington 
Flamborough Head 
Scarborough 
Whitby 
Hartlepool 
Sinderland 
Shelles 
Newcaſtle 


The Coaſt of Scotland. 


The Places Names. 


Berwick ' 
Leith 
Dondee 
Aberdeen 
Bafom Nalſs 
Cat Naſs 
Iſles of Orkney 
Fair Iſle 
Shetland 
Fair head 
Iſland Lewes 
Skey Iſland 


Chiefeſt Places of the World, 
North | Eaft | 
Latit. | Longit. 
D. . M.\ The Sex Caf of Flanders aud Holland 
Fl 4+ from Callis to the Scaw. 
Fl 34) o 
>) [ Or Nath. Eaſt 
Fl 54] The Places Names. Lat. Longit 
Fl 24 
Fl 4+ " PF D. MID. AM. 
FI 54 | Duynkirk L- 
$2 O2 | Oſtend + ls + 
52 27 |\Sluice FI 35g 1t 
52 24] Zealand 51 43g or 
52 3 5 The Brill 3 0. 
F2 39} Antwerp Fl 3719 46 
52 42| Rotterdam 52. 519 | 48 
52 46] Amſterdam 52 4010 Ol 
53 41}-The Taſſel 53 20hho uG 
F3 Ig] The uly $3 3 jo: 82 
53 ©2|Skelling $3 3 jio 14 
52 33] Amaland 53 4ch1O0 16 
3 o2|Embden 3 44\11  ©06 
53 28|Breme 53 Fell2 26 
53 16 |Hambrough 54 «4[13 26 
53 01 | Holikeland 564 30 
54 28 |Stonar 55 17/12 08 
54 35| The Scaw $7 Galt3 42 
54 21 
54 10 
54 29 
54 26 
55 24] The Sea-Coaſts from the Lizard to Holy- 
54 I+ 
North | E aſt 
The Places Names, Latit. | Longit. 
D. M.ID. AM. 
Lands end 5O 20 34 
North | Eaf#. | Gultfe ww it. 
Latit. | Longit. | Scilly © 0.0 
7 Stones 5o 18/1 16 
D. MID. M.|Harty Point 51 10ÞE. 19 
55 49]2 39 Londy Fl 200 W. 3 
56 3]2 og|[Holms Fl 261E. 44 
56 26/2 17| Briſtol Fl 20/2 34 
57 22]2 29 Gloceſter $2 ' 't. ob 
S7 43 I 34 Caldy Fl F53O IO 
58 37 38]Milford 2 $pÞW.s6 
58 5olz o2 MRamza 62 © 12 38 
59 3933 19|Studwalls $3 82 04 
69 222 $54|Barzs 53 13PW.16 
538 43]2W. 21|Weſtchefter 53 3701E.04 
58 30/2 483|Holy-head 53 44/0 26 
57 402 3 [Iſle of Man 54 2510 36 


Cc 
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The Sea Coaſt of Ireland, 
6 North | Weſt 
The Places Names. Latitud | Longit 
D. M.(D. M:.], . 
Lamby 44 44 4620! 
Dublin 53 32] 56 Anall 
Wexford 62 g3/l 44 Elſen-nore 
Waterford $2 30/2 24 Copenhaven 
Corke 42 oz y$6| Mooan 
Kingſail gt 521z o8| Wirmond 
. Old Head 51 4ol3 14|!{mond 
Mizand Head «1 20g 21 Burnthom 
Cow and Calf Fl qtls 42 Erthholm 
Skillukes 52 Ocſ6 c6 Gathe ſand 
Blaskos RE. Sw Farro Sound 
Liabrick 5$3 O4l4 Fl Gotland 
Loopas Head 52 4415 41 Heda 
Gally Head 33 2005 36| Pormamel 
Galloway 43 4cls 16 Dines Nals 
Iſles of Aion 53 21]s 36 Righa 
Slages 54 2716 21 Runen 
Iles of Are 55 1815 36 Parun 
_ - lead 55 3314 55 — "_0p; 
air Foreland es 3412 36 + «oO 
Dagaratt 
rh Ogſholm 
Norgin 
The Sea-Coaſt of Iſcland Iſland. Eaſt Rand 
Wibro 
: North | Weſs | Wakato 
The Places Names. Latit. | Longit. | Patting 
Burga 
D. MD. M.\|Roſtbrugh 
Mage Naſs 61 32] 2 51]Abbo 
Merchant Foreland 63 52/11 42|Buſhoers 
Horn 63 42110 16|Stockholm 
Silly 64 59] 9 F56|Frovenboro 
Bargafar Point 65 27] 7 01|Stickholm 
Long Naſs 66 26] 7 36] Yaffiro 
Grimſa 66 42] 9g 20|Fuland 
Marza 67 8] 9g 42|Chiping 
Rage Point 66 40112 o0|Faſtinboro 
Fair Foreland 65 4o[14 $53|Scarlet Iſland 
Snow Hill 65 11114 $go|Elfinbro 
Rook Point 64 oo[14 0o9|Cape Cole 
Weft main Iles 63 1712 53|Nading 
Gammat Iſles 63 4815 06|Holm Sound 
Grimes Hole 63 23115 +46] Mordo 
| | |Walle Sound 
Long Sound 


The Places Names. 


The Sea-coaſt in the Sound, 


North : Eaſt 


Lat. 


Longit. 


Crap. 8. Chrefeſt Places of the Warld. 


Prom Naze of Norway to Archangel. North | Faſt 
0 The Places Names. Latit. | Longir, 
North | Eaſt 
The Place: Names. Latit. |Longit. D. MID. M. 
D MD. M\Hope Iſland 76 13/23 16 
The Naze of Norway.” 58 oc|1o 26|Hopelets Iſles 77 oolz2 54 
Stave Angor 53 57] 9 44\Nageo Point 77 lolz3 38 
Out Shers 59 #7] 8 _ 30|Duckus Cone 77 452 54 
Bomal 59 31] 9 © 04|Cape Blande 78 25123 26 
Harla Iſland 609 24| 9 ©2|Helis Sound 79 . 27]24 19 
Katts Nalſs 61 54} 3 06{|Point Lookout 76 25120 18 
Swin 62 -4<| 9 10jHormn Sound TT 00 
Gallce 62 52] 9 46)8all Sound 77 3420 3 
Gripo 63 4qolti 26iFoe Sound 73 38329 45 
Ros llles 67 1ij13 3c|Bear Sound 79 ti5]hig 55 
Werro 67 35 BY 0 Black Point -8 32118 34 
Lowfat 63 30/114 40["ape Cold 79 ooh17 56 
Zanham 79 28118 32/Fair Foreland 79 ig5hg 29 
Aſſumption 71 7|20- -38 $4 
North Cape 4; a8 $6: , 
Skitanboro 70 $924 2| The Coaſt of the North-Weſ? Diſcovery. 
Iſland Kilding 68 54\'6 16/ 
Cape Race 65 49|29 25) North | Weſt 
Cape Gallant 67 11128 56! The Places Names, Latit. | Longit, 
Cape Crace 65 1-128 54 
Fox Naze 64 12126 3\ D. M.|D. AM. 
Archangel 63 22126 4*Zape Farewel $9 ©:[41 50 
—_ ir Thomas Smith's Bay 79 10/79 50 
| [Botton's Iſles 60 20/62 50 
The Coaſt of Greenland. Bell Iſle , Fl 2148 ,44 
Neorth| Eaſt | Where the Table is begun, on 
The Plices Names. Latit. | Longit. the Coaſt of Terra Noya. 
D. MjJD. M 
Cherri 1/Lznd. 74+ 34120 32 


The Difference ol Longitude between two Places, is an Archof the e/£quinotial 
intercepted between the two Meridtans, paſſing by thoſe Places. 

The Lats:ude of a Place is the Diſtance of the Zenith, or the Vertical Point thereof 
from the equator, or the Height of the Pole elevated above the Horizon. You have 
been ſhewed leveral ways already, for the finding the Poles Elevation above the Ho- 
riZ0n ; but this Rale will not be impertinent in this Place, being not named before, 
which is by the Stars thus, and is proper to obſerve the Latitude on the Land. 

You mult obſerve ſome Fixed Star in the Heavens, which is near the Pole, and that 
never ſets in that Region : Thus, you may obſerve the leaſt and allo the greateſt Al- 
titude, of the (aid Star, when he doth conic to the Meridian under the Pole and alſo 
above the Pole; which done, you mult add the leaſt Alritude to the greateſt, and 
take the half thereof which will be the Elevation gf the Pole, or Latirade of the 
Place. 

An Example whereof may be this. The fuſt Star of the three in the Tail of the 
Great Bear, in his leaſt Alritde, oblerved at Briſtol, is 10 deg. 59 min. and the great- 
eſt Altitude of the ſame, when he is above the Pole, is found to be 91d. 59 m. (or 88 
deg. 1 min. from the South part of the Horizon) both which Numbers being added 
together, do make 102 deg. 58 min. The half of that ſame is 51 deg. 29 min. the 
Latitude or Elevation of the Pole at Briſtol. 

You.may take notice, L begin the Longitude at the Aeridi.n of the moſt Southern 
party of England, the Lizard, and encreaſe it on each ſide of that fo from 

ence 


, 
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thence to 130 deg. both Eaſtward and Weſtward; therefore you muſt note; That by + 
theſe Tables all Places that lie to the Eaſtward of the' Meridian of the Lizard, are 
ſaid to be in Eaſt Longitude ;, and all Places, on the Weſt ſide of the Meridianof the 
Lizard in Weſt Longitnde. 

Therefore a Ship being in Eaſt Longitnde, ſailing to the Eaſtward, ſhe cncreaſeth 
her Longitude ; but ſailing to the Weſtward, it decreaſeth. And likewile if a Ship 
be to the Weſtward. of the Lizard, that is in Weſ Longitude, and ſaileth to the Weſt- 
ward, the Longitude encreaſcth ; but ſailing to the Eaſtward, the Longitude decrea- 
leth. 

You may take notice, I took my firſt Latitude and Longitude from the Northerts 
parts of New-found-land,to the Weſtward at Cape Homblanto, near Bell-Iſle, and ſo have 
coaſted all round the Bay of AMexico, and taken the Weſt-India Iſlands in the way,and 
ſo round the Coaſt by Brazil, and through the Straits of Mallegane to Nova Albion, 
and from thence to the Eaſt India, firſt the Iflands, and then the Main Larnd,and back 
by Cape Bon Eſprance, and round the Coaſt of Guinney and Barbary down from Tin- 
gire and Tooke in the Canary lflands, and Weſtward Iſlands, and ſo along the Coaſt from 
Cales to Callis, and from the Lizard to New-Caſtle, and from thence along the Coaſt 
of Scotland to Skey Iſland, and along the Coaſt from Cal to the Scaw, and along the 
Coaſt from the Lizard to the Iſle of Man, and round the Coaſt of Ireland to the Sea- 

coaſt of Iſeland,and ſo from the Scaw round the Sound, by the Naſe of Norwvy to Arch- 
angel, and about by the Sea-coaſt of Green-land, by the North-weſt Diſcovery, to the 
Coaſt of New-found-land, where firſt I began ;, whereby you may ſee 1 have traced 
a Path, or corſted round to the moſt Chief Harbours, Head-lands, and Iſlands in the 
World. And ſo I ſhall conclude with theſe Verſes in Mr. Philips Preface. | 


When Drake «nd Candiſh SaiPd the World about, 
And many Heroes found new Countries ont, 

To Britains Glory, and their laſting Fame : 

Were we like-minded, we might do the ſame, 


The End of the Fourth Book. 
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LL forts of Mathematical Inſtruments, in Silver, 
Braſs or Wood, are made and ſold by Walter Hayes at 
the Croſs-Daggers in Moor-Fields. 
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The ART: of Survivytue: of Ekis ov by the| 


AziMmuTa:.or AMpiitrupe-| 


TIEN 
Mrs By which yoy may Survey and Prom 


/ /with eaſe and delight all manner of Grounds,cither ſmall Incloſures ;Champi- 
Hay Plains,  Wogd- Lands, or any other Uneven Grounds. 


AND ALSO 


How! to take the Plot of a whole Town ; and to be carisfied whether 
his Plot will ——__ before you begin to Protrat# the lame. 


AL,SQ 


b 
The.sA'sr of Gacinc all ſotts of Veſſels, as 5 Oubiel and 
, Cylindrical Veſfels; alſo Pipes, Hogſheads,and Barrels ; and to meaſute Cask 
\ that are part out.” And allo to meaſure Brewers Tuns, / whether Oval or 
Fool 4 or Brewers Coppers. | 


And likewiſe, 


Homit to , naſe exaQtly all kind of Plain Superkicies, as Walls, 


Timber-Work, Roofs of Houſes, Tyling, Board, and Glafs, and Wainſcot, 
Pavement, and thelike; As allo Timber and Stone: > And of meaſuring of Ships, 


The ART of GUNNERY, 


By a new Scale, which reſolves moſt Queltions in a Compendious 
manner. With divers excellent Conclufions, all reſolved, both Ar:zhmetical, 
Geometrical, and Inſtrumental, and by Tables, Being framed both with, and 


- 


| 


without the help of Arithmetick. 
I Likewiſe, 


Divers ſoztvof A Ga iFTR&-W os uks; both for Recreation, 
and allo oF. Seg apd. Lang Zervice. 
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The AUTHOR to his Fifth Boo Kk- 


Ere comes a Critic, cloſe thy P e, | Be open as the Eye of Noon, 
Thou art no SubjeR for this Age: And let the bark *gainſt the Moon. 


And Cenſure oftentimes you know { Thou haſt no of thy own | 
Will firike the Dove, and ſparc the Crow. | But what's deriv'd from Ars alone. 


But hold ; thy Guile does not require 
That thou ould lurk, or yet retixe. | | May either pleaſe, or teach the Age. - 


Fear not, thy 4riinfluucted 


The ART of 


Surveying of Land 
SE ACOMPASS: 
The Deſcription of the 


Comyeass, STarry, and Cnairn: 


The Fifth Book. 


wy 


CHAP. I. 


Have been all this while ſhewing the Marizer, How to de- 
ſcribe and make his own Inftryments, and the uſe thereof 
io Navigation > Lam alſo willing, to ſhew him the uſe 
there may be made of his Sea- Compaſs, commonly cal- 
led the Azimuth, or Anplitude-Compaſr, which all in- 
genious Mariners Carty to Sea. | 

This Compaſs requires but little deſcription, it being 
ſo well known .to all Sea-men ; for iris the (ame ina 
manner as the Steer the Ship by. - The Chars within 
the Box is divided as you fee in this Figure, each quarter 
into go Degrees, beginning at North and South, numbred Eaſt and Weſtward ; 
on the Glaſs there is a Brafs Circle, and Diameter, that.gocs over the Center of the 
Compaſi-Chart, the Braſs Circle may be about 7 7 Inches Diameter, and about £ of 
an inch broad , the outward Circle is divided into 360 Degrees by 90 Degrees in 
each Quarter, as the former was 3 the Figure makes all plain to the meaneſt capaci- 
ty > The inward Circle is the Hours and Quarters, and they are numbred as you ſce 
in the Figure. BL : 

In the Diametcr FGH K there isa right Line drawn in the midſi, as GH, and 
at each end is two flits of an inch and an halt long, as FG and HK ; which are 
cut right in the middle with a {mall Lute-ftring, by which in taking any Angle, you 
muſt be ſure to ſet the North Point right under the one; and the South Point under 
the other 3 and then turn the Index (that is riveted to the Center at C) to the Ob- 
jeR, and look through the ſights that (tand upon itz and when you find you ſee it 
plainly, and have made a good obſervation of the Angle, look what Degrees the 
edge of the Irdex cuts, ad upon what Quarter of the Compaſ7 : and that number 
of Degrecs is the Angle from the Meridian. 

The ſights that ſtand perpendicular on the Index are 1 inch and 4 long 3 the fur- 
ther ſight hath a Wire that goeth through the midſt thereof, by which we cut the 
Aaa 2 Objce ; 


p 
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Objc& : that ſight next the eye hath only a lit, through which you muſt ſee the 
Wire cut the Objc you look at when you make any Obſcrvation, 

Buewixt the two Hghts is 2 right Line drawn through the midſt, and at the fur- 
ther light is faſined a perpendicular of Brats with a right Line through the midſt as 
R D : this perpendicular is faltned with two (mall Brals Screws at M and © to the 
turthef light, and at D is a hole where is faltned a Silk thread put through a (mall 
hole in fie Eye-light at 6, and faſtned with a wooden pin, 

Thellſe ofthe And this is for totake the Sans Azimmnth at any time of the day, by turning the 
Azimath-Com- Eye fight to the Sun, and the flies over the North and South point of the Chart 
p4js. (as betore direed3,) and when the ſhadow made by the Thread DS falls upon the 
Line S A in the midit of the Index, and on the perpendicular Linc RD 3 then on 
that inliant take the Suns Altitude by a Qnadrant or Staff, and note it down : and 
likewiſe the Degrees cut by the Index at the Eye-end, and that is the Suns Magne- 
The Amplitzde tical Azimmtb at that time. It you unſcrew the perpendicular from the light, then 
Cmpeſs. you have the Compaſ7 ready to take an Amplitude at the Suns Rifing or Setting : 
but more of that in the following Treatiſe, when we ſhall couch upon Aftronomy. 
When you make ule of the Compaſs for Sarveying of Land, you have a Buaſs 
(ocket ſcrewed faſt to the bottom of the inward Box that holds the Chard : In that 
ſocket you-put the head of your three legged Surveying- Staff with a ſmall ſcrew on 
the ſide to faſten it to the head, that it may not ſtir when the Compaſs is ſet North 
and South as before dirc&cd 3 then you may turn the Index and fights tro what ob- 
jc& you pleaſe, and be ſure of your Angle from the Mcridian, it your Chard be 
How the Nee- good, and the Needle well touched and placed. Thoſe that make them (ſhould 
ales of the }\;ve a ſpecial care of thats and that the poinrs of the Needle be falined and ce- 
_ mult mented togcther, ſo that they do not ſtir, as 1 have ſeen in' many ( hares carelefly 
re made. 1 would adviſeall Ingenious Meriners to make a conſtant pratice of taking 
obſervation of the Suns Azimuthz and Stcer a Courſe, and make allowance ac- 
cordingly, by a Meridian Compaſs, as hath been ſhewed elſewhere 3. and then this 
Inſtrument will come to the Truth, is well as x Needle of greater charge, or the 
Plain Table, or the Theodolite, Circumnferenter, Or Peratier. And yet 1 cannot but 
highly commend theſe Iſtraments as very uſctul. Neither dare I rejeR as uſcleſs, - 
Of the Devi- eicher the Topograpbical Inftrament and Croſs-Stoff of Mr. Diggs, the Familiar 
ces of Inſtr $,,F of Mr. iba klagrave, the Geodetical Staff, and Topograpbical Glaſs of Mr. Ar- 
ments. thar Heopton, the Setter Croſs-Steff, and the Pandoron of Mr. George Atwel, Or any 
other witty Invention which hath been deviſcd for the ExaR Plotting, and Speedy 
Meaſuration of all manner of Swperficies, as Land, and the like. But in regard the 
Authots have in theix own Works, to their exceeding Commendation, deſcribed 
the Making and Uſe of the faid Inflruments, 1 (hall ſay no more. 

And for the Mariners Compaſy ina manner to do the ſame things for the Surveying 
of Land, 1 hope will be well taken and accepted of all ingenious Marizers, for 
whoſe fake 1 take this pains. 

Let the Glaſs over the Chard be as clear as poſſibly you can get it. 


Crap. l. 


— 


bythe Sea-Compals. 


at any Inftrument- Makers. 
Of Chains, the ſeveral ſorts thereof. 


Of Chains there arc ſeveral forts as 
namely, Foot-Chains, each Link con- 
taining a Foot or 12 Inches; fo the 
whole Pole or Perch will contain 16 £ 
Links or Feet according to the Statute 
Pole. 

The Chains now uſed, and in mofi 
cſteem among, Surveyors are Three: as, 4 
Firſt, Mr. Rathborn's, which had every z 
Perch divided into 100 Links : and that 1 
of Mr.Gunters, which had 4 Perches or 
Poles divided into 100 Links : So that | 
cach Link of Mr. Gunters Chain is as \ 
long as four of Mr. Ratbborns. And this 
year Mr. Wing bath deſcribed a Chain | 
of 20 Linksin a Perch,for the more ready 
uſe in his Art of Surveying ; Theiefore 
when we have taken the Angler, and 
Plotted a piece of ground, we will ſhew 
how to know the contents thereof in 
Acres, Roods, and Perch by the two laſt 
Chains. 


—— — 
—_ 


FF F - Sw © 
Mr. Gunters Chain 


Aſter Gwnters Chain is a Chain moſt uſed amongſt the Surwtyors of this Age, 
M and is always made to contain 4 Poles, and cach Pole 25 Links, and each 
Link 7 Inches 27, of an Inch. 1n meaſuring with this Chaix you are to take notice 
of only Chains and Links » ſaying, fuch a Line meaſured by the Chain contains 64 
Chains 45 Links, or thus diſtinguiſhed 64. 45. 

Now for the ready counting of the Links 3 at every Perch let there be two Cur- 
tain-Rings fafined, and one Ring at every five Links: ſo you may readily count the 
Rings at either end. If the Ingenious Mariner wants a Chain, he may mark a (ix 
Thred-line, as before direRted, with Red Cloth and White for diſtinion, or bits of 
Leather, as we mark our Dipſey Line ; and be ſure to ſtretch him well ficſt; or if 
you can, let it be a Top gallant Brace ha'f worn; then racaſure it exaQtly, and mark 
him as before dire&ed, and you may meaſure any piece of Land or Plant tion, os 
any diſtance, as well in dry weather, as with a Chain, without ſenſible Error. 
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Cantions to be uſed, and to be obſerved in the uſe of any Chain, 


Hen you have occaſion to meaſure large diſtances, you may by change mi- 

ſtake or mils a Chain or two in keeping your account, which will bzxeed a 
conliderable Error 3 and alfo in meaſuring of difiances, in going along by a Hedge 
fide you can hardly keep your Inſtrument-Chain and mark in a right line 3 and'there- 
fore the diſtance will be more than in reality itis. For avoiding theſe miſtakes; you 
ought to provide ten ſmall ſticks, which let him that leadeth the Chain, carry in his 
Hand before 3 aud at the end of every one of thoſe Chains, flick one of theſe Sticks 


Or 


3 


| The Figure of the Staff is plain, it needs no further deſcription : it is tobe had The Stef, 


b 4 
F59X[ 117 
F+F 


or Arrows 4nto 
until the whole number of Sticks be ſpent, and then vou may conclude you have 
meaſured Ten Chains without further trouble : and theſe Ten Chains, it the diſtance 
be large, you call a Change, and ſo you may denominate every large diſtance by 
C bangers, Chains and Linky ina picce ot Paper where you keep the account. 
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the Ground, which let him that followeth take up ſo going on 
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How to reduce any Number of Chains and Links into Feet and Yards. 


N taking of Heights and Diſtances hereafter taught, it is neceflary to give your 
|| meaſure, in Feet ard Yards by reducing of your Chains and Lixks, thus: 
Multiply your Numbers of Chains and Links, as one whole Number by 66, cut- 
ting off the ProduCt the two laſt Figures towards the right Hand fo ſhall the Fi- 
gures to the lett Hand be Feet, and the Figures cut off ſhall be 100 parts of a Foot. 


[ 5:32 
66 

3192 

3192 

351, 12 
Ls 


} $:06? Letitberc<quired to know how ma- 


66 | ny Feet are contained in 5 Chains, 32 
—-— ——— | Links. Set down the Chains and Links 


4836 | with a Colon ( : ) thus; and theſe Mul- 
fp Examples. < 48 26 ” tiplied by 66, the ſum will be 351 Fect 
. and £2, parts of a Feet as thus you ſee 
531,96 | it ftand 3F5t: 12. This is the Rule by 
3 CT -—— | Mr. Gunters Chain. 


If you divide the Feet by 3, the @wotient will be x17 Yards. Now if you have 
les than 10 Linky, as 6, you muſt always remember to put (©) before the 6, and 
Multiply the number as you (ce in the laſt Example. 


ncy,. IY. 


How to caſt up the Content of any piece of Land iz Acres, Roods, and 


Perches by Ar. Gunters Chain.. 


B! a Statute made the 33 of Edward the Firſt, an Acre of Ground ought to con- 
tain 160 ſquare Perches, and every Rood of Land 40 ſquare Perches, and every 
Perch contains 16 3 Foot; and 4 Perches, or Poles, in breadth, and 40 in length 
makes an Acre: which multiplied together is 160, Half an Acre is $0, a Quarter 40 


ſquare Perches. 


Suppoſe the Figure ABCD 


were a ſquare piece of Ground 


A 


on B (as the Marſh of Briftol,) and 
were 15 Chain 16 Links every 
way : Then to find how many 
Acres, Roods and Perches are in 
it,do thus : Square the (ides, that 
is, Multiply one in the other, 
| and cut off the five laſt Figures 

to the right hand, and that be- 


tiply by 4 (tor 4 Roods makes 


l fore is Actes ; what remains mul. 


_ Ca Acre) and cut off five Fi- 
gures as before, and the Com- 
ma: is Roods; and that which 
xemains, multiply by. 40 the 

number 


Cnape.l. 


——— _ 


by the Sea-Compals. | 
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number of Perch in a Rood, and cut off tive Figares to the right | band of the Produd? 


and in like manner you have the odd Perches, This Example will make all clear and 


plain. 


So you will find 15 Chains, 16 Links multiplied together, as before direted, will 


produce 22, g$256: the 5 
laſt Figures cut off to the 


left band, there remains be- , 


fore the Comme 22,which is 
22 Acres, and the 5 Figares 
multiplied by 4, the Produt? 
1s 393024: 5 Figares cut 
off on the left b the re- 
maindes is 3 Roods; and 
the 5 laſt Figures multiplicd 
by 40, cutting off 9 Fj- 
gwres, and the reft will be 
37 Perch. 


How to meaſure a Low 


fo a 


15:16 
15:15 


go g6 


15416 
Rh 
I316 


Aerer 22| 98256 


SECT, 


Perch 37 | 20960 
P 


Square Piece of Ground by a Chain of 20 Links 
erch, according to Mr. Wing. 


By the Line of Numbers. 


Extend the Compeſſts on the 
Line of Nambers ( on the Scale 
of Scales) from 10 anto the 
fide of the Square AB 15 Ch. 
16 Liz. the fame extent will 
reach from 15 Ch. 16 Lin. to 
22 Acres ©. 


IV Aſter Wivg in his 4rs of Szrveying, in the 113 Page hath deſcribed a Chain of 

| 20 Links in a Perch, which is ſomewhat more ready, if you will reckon the 

Lend in Perches for {mall parcels of Land. 
Suppoſe a piece of Land be in length 36 Perches and 16 Links, and in the breadtb 

3 Perebes 2 Links 3 By this Chain I defire to know the Contents thereof, haviog 20 

Links in a Perch, Idefire to perform the operation in a Decimal way ; 

Count by half the number of Links, and then the Sm: will aud 363 


thus; and cutting off 2 Figares, and you have for the Content of the 
piece of Grownd *114 Percbes , 5. parts. But I would adviſe the Pra- © 368 
Ritioner in greater parcels of Laxd, to follow Mr. Ganter's Chain, 

Surveyors all generally making uſc of it; therefore, for further Uſe — 


of Mr. Wing's Chain, I refer you to his Book of the Art of Survey- 114 : 08 


SECT. 


VI. 


To meaſure « Long Square piece of Ground. 


ET the piece of Ground be ABCD 
whoſe length AB is 11 Chains 
25 Links, (or 45 Percb,) and his breadtb 


AC $ Chains, (or 3a Perch.) 


Multiply one by the other, as be- 
fore in the lat Example, dircted by 
Mr. Gunter's Chain; and you will find 
the Contens of the Ground to be 9 Acres 


juſt. 


G 


B 


 4$1Ch-ACfÞ 
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400 


2ſo0000 
4 Acr, 2 Ro, 
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| Extendithe Compuſſt riromn the 0 1 which is dt- 16 Perch unto the Iingth 


$00 AB 45, and the tame diftance will reach trom the breadth AC 32 Perch, to9 


SECT. YU. | 
To meaſure a Triangular piece of Oround. ,- 


Q Uepoſe the Baſe of a Triangular 
"PT \) piece” of Ground AB, whale 
14 | | Wo © -! mcakure 5 11 Chzins 25 Links, or 

1 1.1 45 Perch ,..and the rpcadicular 
CD 32 Perth, or 8 Chains Takg 
the half thereof, and ,mulciply the 
Bafeby 7 the Perpendicular, it will 
produce the Content of the Triangle 
to be 4 Acres, 2 Roods, © Perch. 


By the Line of Numbers. 
Extend the Compaſſes from the 
A' Gemter,” which is at 320---unto 
the Baſe A B---45, the ſame extent 
will reach from che Perpendicular 
CD 32 unto the quantity of creg, 
. which is 4 A. ;;, as before. 


OI new GCE y;": VE 


To meaſure a piece of Ground of four unequal ;der, called 4 Trapezia. 


he Ground given be A, B, C,D3 after'you have taken the Angles with 

| yh. Cundeſt, -: noted them down in a piece' of Papet of Field-Book, (as 
ſhall be ſhewn in the following Diſ:ourſe) you mult Protrat or lay down the 
Figure as I do this, by a Scale of equal parts of 10, 15, 20, 25, Or 30 parts 


B 


8A, 18 oP OP 


6orP 


Cnrae. 1. bythe Mariners Sea-Compals. 


1 


— ns On ne 


in an Inch; (have laid down 4ll that follow by 20 parts or Perchin an Iuch) then 

draw th: Diagonal Line A C, and with your Compaſſes take the diltance A C, and 

apply it to your Scale vt 20 Perch toan Inch ; aud you will tind it 60 Perch, or 15 

Chain. ; and then it youlet fall che perperdiculars B F and D E, and mecalure them 

in the like manner, you will hod by your Scale B F 20 Perch, or 5 Chain, and DE 

24 Perch, or 6 Chain. 60 
In reſp« & the Baſe is common to both the Triangles: You may therefore add the +, 

two perpendiculars together 20, and 24, the (um will be 44, the halt thereof is 22 — 

Perch This number beirg multiplied by the length of the Cmmon Baſe AC, 60 46g 

Perch, giv.th 1320 Perch, that dividcd by 160, pivcs the Contents ot the Trapezia | - 

or piece of Growd to be 8 Acres, 1 Road, © Perch. , You might have multiplied 1329 

half. the Fofe A C 30 by the lum of the tw perper.diculars 44, and it gives you the 


=— _— ———— 


ſame as bctorc. 5p (4) 

| By the Line of Numbcis,” Xx (0) ($ 
; Extend theCompaſſes from the & Center at 320 x6 ©, 
tohalt the length of the Diagonal A 30 44 


The taine will reach trom the Szm of the perpendicular 44, to the quantity of 30 
Acres, which is 8 + Acres. — 


After this manner you may meaſure 2 piece of Ground it 5,6, 7,8, oranynum- RO 
ber of Sides, by bringing it into Triangles and Trapezias, as (hall be (hewn hereatter, 
SECT. IA 
To meaſure a piece of Ground in the form of a Circle. 
M Wiply the Diameter into it (ef, and multiply that Product by 1 1, and divide 
by 14, the Suotiert is the Area Ol the Circle. Fxample. In this Circle 
ABCD let the Diameter thereot be 56 Perches, Feet, or Inches, which multiplied 
in it (elt giveth 3136. This _ 
number mulciplicd by 17, 49 
gives 34496, which being di- 7:22:56 
vided by :4 , the Quotient 22.1 
will be 2464, that is the Area 41 17 
of the Circle. / 112 
How many Poles, Feet, or _ 72 
ſquare Inches, are in any Cir- 54 ; 
cle whatſocver,you may know «© | C x232[176 
alſo by this Rule; Firſt, It © 5-— 777 
you know the Diameter, and 22:7: 196 
would find the Circamference, 7 
ſay, as 7 to 22, fo the Diame- TIF" 
ter 56 to the Circamference, + ; 
176; Or if you know the pa 
» Cireumference, and would find F et. P 
: FXZ(56) 
the Diameter, (ay, as 22 tO 7, / XXX 
ſo is the Circumference 176, D \ | po 
to the Diameter 56. ty b, T7 
28 


The Diameter and Circumference being thus known,the Rule to find the Content is this. 
The Diameter being 56 Perch, and the Circumference 176, the halt of cach of theſe en 
multiplied together, and divided by 160, will give the Content, viz. Acres 15, 7 . 
Roods 1, Perch 24. 2 64 
By the Lize of Numbers. F 
. Extend the Compaſſes from O Center at 203, unto the Diameter A C 56, the ſame .x8 (6 


diſtance will reach again from 56 to the quantity of Acres 15 2. 246 (415 
> Though the ordingry proportion of 7 to 22 is ſomewhat too much; yet it is but 2&6 (© 
about 1 in 2000, which will bxced no great difference in theſe Queſtions, Xx 


Bbb SECT. X. 
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To meaſure a piece of Ground in the F ak of an Ellipſes, commonly 


Multiply 4 
one by the S. 
other. OO 
I 2D 
Multi 1200 
ply «2 491 
1200 
10800 


called an 


4 $00 
A 5|[ :9200 
TRA, 
R.3 | $6800 
40 
Per. 22| 752000 


al. 


Iv the Ovel A B CD, let the lengrh be given 
40 Pereb, Feet, or Inches, ard DB 3o of 
the fame meaſure ; Then to tiud the Quanttey 
Perch, Feet, os Inches 3 (it you work by the 
ſame Denomination of Feet ar.d Inches, as I'do 
of Perches ) | 

Multiply AC 40 by DC 30, the Produ 
multiply by 491 , and from that Produtt cut off 5 
Figures, the Contents will be 5 Acrer, 3 Roads, 
22 Percb, as in the Margin, 


By the Line of Numbers, 

Extend the Compeſſes from the © Center ia 
the Lizeat 203 to the length of the Ovel AC 
40, the lame diſtance will reach frem the 
breadth DB 3o unto the Contents in Aeres, 5 
Acres be free. 


SECT. AL. 


To meaſure a piece of Ground lying in form of a Seqor of « Circle. 


Et the Seftor be A BC, whoſe fidesis AB 

or A C 48 Perch. and the Arch chereof 
B C 30Perch: Then to find the Contents in 
Acres, multiply AB 4% by BC 30, the Pro- 
dud divide by 320, the DQnuotient is 4 Acts, 
and 160 remains, which divided by 2 the 
Dnotient is $0 Perchy So the Contents of this 
picce of Ground is 4 Acres, 2 Rood, © Perch. 


| by the Line of Numbers, 

Extend the Compaſſes from the & Center at 
320 unto the fide, (or Semidiameter ) A B or 
AC 48, the ſame diftance will reach from BC 
30, tothe quantity of Acres 4 and +. 
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To meaſure a' Piece of Ground being the Segment of a Circle. 


| Et the Segment be repreſented by ABC, in which AB is 60 Perch, and D C 
_- 18 Perch. Firſt, find the Diameter of the Circle, thus, As DC18$, is to 
the halt of AB (thatis A D)30: Sos ADzotoDE 50. ToDE 5oaddDC 
18, the ſum is 68 the Diameter C E. © 


«4 aan, * > 
» 
» 
», 
. 


Then find the Ares of the Circle AC BE by Se&.9. which will be 3633 Perch. 

Then find the length of the Arch ACB in degrees and minutes, thus, ASCFBg, 
to AD 30: Soisthe Radius to the Sine of 161 degy. 55 min. which doubled is 123 
deg. 50 min. or 123 deg. ++ 

Then find the Ares of the Sector A FBC thus; As 360 degy. to 123 degr. {, fo 
is 3633 the Area of the Circle, to 1249 Perch the Area of the Sector. 

Then find the Content of the Triangle A F Bby Se& 7. which is 480 Perch. 

Then ſubtra@ the Ares of the Triangle 480. from the Area of the Seftor 1249 
the Remainder 76g Perch is the Content of the Segment ACB; which reduced to 
Acres makes 4 Acres, 3 Rood, 9 Perch. 

' Noteif it be id to find the Content of the Segment AE B, which is bigger 

than a Sermicircle, you muſt add the Area of the Triangle A F Bo the Ares of the 
SeRor AEBF, and the ſum is the Content of the Segment- 
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A Piece of Ground being meaſured by the $Statute-Perch of 164 Feet, To 
know how many Acres it is, it being meaſured by a Perch of 21 Foot, 
which is the Iriſh Perch. | 


S$ta.Per. 16% þH Xample. A Piece of Ground being found g Acres by the Satate-Perch of 164 
Irith 3 3 11 + Forts, and you would know how many it is by the Iriſh Perch of 21 Foot. 
Per +7 


21 By the Line of Numbers. 


, +* Extend the Compaſſes from the Iriſh- Perch of 21 Foot to the Engliſh Statwie- Perch 
42 (14 of 16 + Foot, the fame diſtance will reach from 9 Acres turned twice over unto 
FF 5 * Acre, fere: Or in the Scale of Reduttion extend the Compaſſes from 16 & Foog 

The $qurre of ©0 21, the ſame diſtance will reach fromg to5 ,*, in the Line of Numbers. And fo 

t1is121,and of ary other meaſure, Now by reducing the 9 Acres into Perches, it makes 1440 

of 14: 196 Perch; and becauſe the greater meaſure is tage reduced into the leſſer, Multiply 

196:121; 1440 the given Quantity 1440 by 121 the SquareoT 17, which 11 was found, thus 16 & 
— bcing a Frq@ion, it reduced into halves makes 33 divided by 3 is 113 So the Irifſe- 

44D Perch 21 Foot in halves is 42 divided by 3 is 14, thoſe two Numbers ſquared, vis. 

2 90 the ſquare cf 11s 121, the Square of 14 is196, the two Numbers 1440 multi- 

1442_ plicd by 121, the Produd is 174240 : that divide by 196, the Square of 14, and the 

1742.0 ©motient is B88 *,3 Perch , reduced info Acres, is 5 Acres, 2 Roods, $ Perch 
(i) 12+ that is almoſt g Perch, according to the Iriſh-meaſire. 


29 (0) 


297 (9) : 
++ ©. , Suppoſc you had becn to reduce Irifh-meaſnre into Statute-meaſwre, then 


9246(2) 192 multiply 1440 by 96, and the ProduQ would have been 282240 ; that 
x74240 88.195 divided by 1213 avd the Quotient had been 2332 + Perches which makes 
19666 Acres 14, Rood 2, Perch 12 + Statute-meaſnre. 


X99 F 
by 
— the Line of Numbers. 
7 (6) ” ;f 
888{[5 _ Extend the Compaſſes in the Scale of Redudion from the number of Feet in Cuſto- 
26 (0 mary meaſwre 21 Foot the Triſh Perch to the Statute Perch 16 feot + : the ſame will 
quear. ' reach from 9 Acres Irifh in the Line of Numbers to 14 Acres, Statnte-mes- 
8£($(2--$ P. ſure, 
4+(0 Or-if you extend the Compaſſes from a1 in the Line of Numbers to 16 
$-4c.2-Q2.8. P. and +, the extent turned twice over from 9, will fall upon 14 and 4 Aeres, and 
Pere": "3% alittle more. 
1440 So that if you remember in all ſorts of meaſare to reduce your Fraction into the 
196 ſame Denomination, and ſeek out the lealt [yy terms, by ſ{quaring theſe 
© P6go ferms as before direQed, you have a Rale that ſerves for all ſorts of Cuſtomery mes- 
12960 ſwre whatſocver. 


1440 
282240 
2382240 
I21 
2332 
+ | 
A CHAP. II. 
XXFF(2(14 
2669 
X 
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CHAP. II. 


How to take the Plot of a Field at one Station in the middle thereof 
by the Azimuth .Compals. 


Efore you go into the Field, you muſt Rule a picce of Paper in $ Columns 

as you (ce the Figure tollowing in- this Chapter, which is called a Field- 

Fook When you come into the Field, tilt place Marks at the ſeveral 4#- 

gies ot the Field, as at A,B,C,D,E, F,in the following Figure 3 then make choice 

of fore convenient place about the middle thereof at ©, to tix your Compaſ7, that 

you may (ce all the Marks; and be ſure the Fraſ7- Diameter and Slitr, before deſcri- 

bed, be (et direQly over the Meridian or North and South Line of the Chard, and 
there fixed, 

This done, dircQ your Sights to your firſt Marks at A, obſerving what Degree 
the Index cutte.h, which let be N E 36 Degy. * 3 This you mutt note down in your 
Field- Book, in 1 and 2 Column thereof, as you (ee in the Book it is ſet down; then 
meaſure the diſtance from © the place of the Compaſ; to A your firſt Mark, which 
let contain 8 Cheins, 10 Linkg, which muſt be placed in the 3 and 4 Colwmn of your 
Field- Book, 


—_ 4 _—c __ 
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Then dire&t your Sights co B the {ccond Mark, and note the Degrees cut by the 
Index, which let bz: South Eaſterly 80 Degrees %, and the diltince8 Chains 75 Links. 
You mult put down in the Field- Bock,, as before 3 Firit,the Letter B  Sccondly, the 
Angle with the Meridian cut by the Index South Eaftrrly 80 Degr. 7 in the third Co- 
lumn ; then 8 Chains 75 Links in the tourth, as you may (ce 1n the Boagks, then di- 
rect your Sights to C your third Mark. and note the Pegrees cut by the Index, 
which let be $. E. 16 Degrees, and the ciltance OC 10 Chains 45 Links, put the 
ſame down in the Field- Book likewiſe, as bcfore dirctcd 3 then direft your Sights - 
to D, and note the Degrees cut by the Index, which let be $. W. 32 degy. thediſtance 
OD, 8 Chains 53 Links, note it down in the Book, as before. Then dire your 
Sights to E, the Index cutting 72 degrees % North-Weſterly 3 and the diltance Q E 
8 : baing. 15 Links : They muſt be noted in the Book as the reſt are, Laſtly, digeR 
your Sights to F your laſt Mark, the Edge of the Index cutting 10 the upper Rraſ7 
Circle N. W. 18 degrees the diltance O F 9g Chains 55 Links thin will thee Obſerva- 
tion Rand in the Field-Book, 3s in the following Table or Figure. 

Then by a Line of Chords, or by the Protrafor you may preſently Protract the 
exact Figure ot the Field upon Paper thusz By a Line of Chords ; take 60 degrees 
and draw the Circle, Secondly, draw the Meridian Line of North and 5omth. and 
the Line ot Eat and Weft. Thirdly, in your firſt Obſervation the degree cut by the 
Index was 36 degy.: N. E. Therefore take 36 degr, 3 off the Line of Chords, and 
ly trom che Meridian Line from M to N. Fourthly, che diſtance O A was found 
$ Chains 10 Links take with your Compaſſes off any Scale of equal parts, $ and 

+ (that ſtands for 8 Chains 10 Links) lay this diſtance from Oto A, and draw 
the prickd Line O A, | 

Then ſecondly, take out of the Line of Chords the ſecond Angle S. E. $0 degr. 2, 
and lay from the South towards the Eaft on the obſcure Arch, and through it draw 
the Line OB; then take off the ſame Scale of equal parts 8 Chains 75 Links, that is, 
$ and 75 hundred parts, and lay it from O toB, and prick the Linc, and draw the 
Line A B, which meaſure with your Compaſſes, and apply it to the Scale of equal 
parts as before, and you will find the fide A B $ Chains 75 Links. The like do by 
all the other Angles and diſtances in the ſame manner as you have been ſhewed in the 

Avvo firſt Angles. The Figure makes it ſoplain, it need no further Precept 3 and 
you may put down the Numbers on the fide, as I have done. 


Turn the Pro- Now by the ProtraCtor deſcribed in the Second Book. 
, Traktor, afrer You may lay the Diameter- Edge thereof on the North and South Line, and through 
\you have laid the Cexter, put a Pin on the Centey of the Plot at O, and note the degr. and diſtances 
fue a inthe -Field-Book, as before : the firſt was North Eafterly 36 degy. 4, put the Edge 
MK E. and $.x, of the Index to 36 degr. + in the Arch of the ProtraQorz and by the Edge account 
warterly, and in the Scale thereof 8 Chains 10 Links 3 and by the fde thereof draw the Line A O, 
y thes Center- pricked as before 3 and fo do by the reſt of the Angles and fides in like manner, and 
- webs bv jt you may preſently draw a Plet of Ground which you have meaſured, The @bſerva- 
Point ©,as be. (10nsS Marked in the Field-Book ſtand as in the following Table. 


fore ; and the 


Diameter on The manner bow the Field- Book muſt be Ruled. 
the Meridian- 
_ Mark [D-_ Ch Lam: 
4 |N. E.|136 + 'o810 
B \|s. E.\8 + | 8y5 
C |S. E.|16 + [1045 
"1 '$. W.ze 853 
E N.F, 4 
F NW. 
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: CHAP. IK. 


How to take the Plot of a Field at one Seationion in one of the An- 
| gles by the Sea-Compels. | 


N the Fizure of the Field foHowing, place your Compaſs at M, ſet your Broſi- 

i Diameter right over the North and South points then firft dire your Sights 

co A, which let be ſuppoled to be 22 degr. 4. N.E. which' note in. your 

Fizld- Book, as befor. 3 then mealuring the diſtance with your Chain M A, which 

= be 8 Chains 46 Links, which place in your Field Book according to former dirc- 
1NNS. 

Sccondly, Direct your Sights toB, the degree gut off by the Index, ſuppoſe 42 
degr. *. and ſuppole the diltance meaſured to be M B 16 Chains 21 Links, and put 
them down allo in the Field- Book, 

Thizdly, Dirxcct your Sights to C, the deg, cut is 66 degy. +, and the diſtance MC 

11 Chains 64 Link, put thelc in your Fie!d-Book alſo, as before 3, and in the ſame 
eanger you muſt deal with the other marks D, and E, and F, and G; and fo 
baving them all in the Field-Book,, they will Rand 35 followeth : 


The Figure of the Ficld-Book. 


YZ " A M| El L|Nerth. |South. | Eaſt Vf} 
4 ny 

B |N E42 + 10 21 

C N E(66 + [x1 64 

'D|N E86 + iz 2 

| 4 |! <3 | 

r- - 57 > 11 68 

| 49 7 jo 1g 

Gs a 17 Rnd | 
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CHAP. IV. 


How to meaſure any Piece of Ground, be it never ſo Irregular ; 
And how to reduce the Sides into Triangles or Trapezias, 
and to caſt up the Content thereof in Acres and Pexches. 

Uppole you were to meaſure a Piece of Ground, Wood, or Aſarſh, or any 
ace whatſoever, by your Compals and a Lineqmarked as the 4 Pole Chain . 

\_J bcfore deſcribed in the tirſt Chapter 3 and if you cannot ce all the Angles by * 

reaſon uf the bigneſs thereof, then you may, meaſure round about by the tides 

thereef, as in this Figure following, atd the Obſervations made in the Field arc 
ſit down in the Field-Bock following, which is (o plain, that it needs no further pre- 

Ccpt. 

"Suppoſe you mide your firſt Obſervation at Ain the Field in the following Fi- 

grre, / the Compaſi being reQtitied as before direfted) you diriCt your Sights alovg 
the H«dg to the Mark in the corner at B, ard the Index cuts 54 degr. from the Somtb- 
weſtwards, and the diſtance is 5 Chains 12 Links, which fet down in your Field- 
Book thus: ABSW 54 degr. diſtance 5 Chains 12 Linkz, Then make your ſecond 
$+ation at B, and dire&t your Sights to C, the Index cuts W 45 degr. diſtance 
2 Chains &-Links, which note down in your Field- Book, av you did before in the 
ſecond place 3 and ſo do by all the reſt, Frum Cio D.N W.76 degr.diftance 3 Chains 
35 Links, from D to E, NE 31 degr. diſtance 4 Chains 55 Link, from E to F, 
NE $6 degy. diſt «nce 2 Ghains 57 Links,fromFroG,NE 21 degr. Miance 2 Chains 
24 Links, tromGtoH, SEg1 degr. 2 Chains 95 Links, from Hto K,'S. Ek depr. 
3 Chains 25 Linky, from Kto A, SW 5 degr.2 Cbgins 95 Links 3 Thus Wl} the Ob- 
Hew to know {crvatitie being plainly (ct down in the Field-Book 3 you may proceed to Ppotratiing 


If the Sides be 4 r places of Obſervation and Marks in the Field, and your degrees and/)ength of 
rightly meaſu- 7 nes 6s hip are placed in your Field-Book We proceed to examine the truth of 


red before you 
go out of the the Survey thus. 


Field,and Pro- | 
trad the Plat | . Firſt, . i 
thereof. As the Radius or Sine of. g0 degr. is to the length of the fide of the Field in Chains 


and Links, or Perches and 100 parts 3 {o is the Sine of the degree eutby the Index to 

the length of the Parallel of Eaſt and Feſt in Chains and Links, or Perches and 100 
—_ of mW 

Therc($tE£bn. your:Scalt extend the Compaſſes from the Sine of 90 to thc Icngth of 

the ſideof the Field in the Line of Numbers, the ſame diſtance will reach from the 

degrees cut by the Index wo the length in the Parallel of Eft or Wet. 


Secondly, 

As the Radius or Sine of go degrees to the length of the ſide of the Field in Cheing 
and Links, or Perch and 100 parts 3 fo is the Sine Complements of the degree cut by the 
Index to the length of the Meridian either North or South in Chains, or Links, or 
Perch, or 1@O pats, ' 

Wherefore extend the Compaſſes from the Sine of $90 degrees to the length of the 
fide of the Field in the Line of Numbers 3 the ſame diſtance will reach from the Sine 
Complement of the degrees cut by the Index to the length North or South in the Meri- 
dian. 


So that you (ce the 4 laſt Columns in the Field-Rookare noted North and South, Faft 


d Weſt. 
Y > ol know by the Chains and Links, the firſt Obſervation from A to B, is S 
54 degy- ard the diſtance A Bis 5 Chains 12 Links 3 therefore by the laſt Rae extend 
the Compaſſes fron g© deg. to 5 Chains 12 Links in the Line of Nambcrs,that diſtance 
T4AH will 
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will reach from 54 dey. cut by the Index to 4 Chains 14 Links in the Line of Nam- 
bers, which is the diſtarce in the Parallel of Weſt. and a\ſo the ſame extent will 
reach from the Complement of 54 degr. which is 36 degy.to 2 C/ ains 997 Links inthe 
Line of Numbers, which is the diſtance in the Neridian South, and put it in the 
South Column of your Fixld Book, as you did 4 Chains 14 Links in the Column of 
Weft ; and ſo you may do with the relt of the Obſervations. 


Or you may convert your Chain and Links into Ferches and 100 parts of a Perch, 
and then you may Protraf7 in Perch and 100 parts. 


Thus if you multiply the number of Chains found in the fide by 4, (by reaſon 4 
Perches axc in a Chain) and if there be above 25 Links in the place of Links, divide 
by 25, and the Quotient will ſhew the odd Perchto be added 3 and what remains 
multiply by 4 likewiſe, the Produ& will be 1co parss of 2 Perch. 


As for Example. 


The firſt fide AB his diſtance is 5 Chains 12 Linkg, multiplicd by 4, makcs 20 
Perch, **, parts, which put in the next Column tit; Now if you extend the Com- 
paſſes from go degr. to 29 Perch ,**, parts, th- ſame diftance will reach trom the 
Sine of 54 degr. cut by the Index to 16 Perch 57 parts, which is in the Weſt Column, 
and the ſame extent will reach from the Complement 54 degr. which is 36 degy. to 
12 Perch, 4 parts, which I put in the Sowth Column 1 dby the fame Kule 1 work 
in like manner in the reſt of the Obſervations. The ſecond fide BC is 2 Chains 
89 Links, reduced as before, makes 11 Perch ,**, parts 3 and fo working with 
them, as before dirced, you hall have all your Numbers as in the following Fi- 
gure of the Field-Book. 


| Houſes Names.\ | Angl.with Merid. Ch. Lin. Pol. 190 pts.) North. | South. Eaft. | # eſt. 
| FobuCook [4 +S W 54 00 5 1220 48 \P. pts112 $4 v- 57 p.7 
|" 2. 42. [B CN W 45 ©e| 3 Bp 11 56 - 1% | 8 $1/2 
| DN W 76 ©0| 3 3513 40 |3 25 | 13 00/3 
| D EN E 31 CO 4 55.18 20 |15 60 9 37 4 
| FN E 56 co'2 6710 68 97 8 85] 'S | 
GN EE 28 Cd 2 24, s os 37 3 2.4) 's | 
HS « 8} o | 2 9511 bo 7 429 16) 7 
HKS E 34 00, 3 2513 ©o 10 777 27 '$ 
| K AS W 4 00 2 g51r to 177 o B3g 
ho - L SEBAS ——ſ— mnt —— 
The Sumlys 37142 OC 37 $9138 Fs 


— 


Now if there be any Houſes by the Hedge-fide, make a mark in your Field Book; 
bn that Angle, how myny Chains of Perch txom the place you ob erve, and (v inleee 
it i0to your Plgt. Do 
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As for Example. 


There isa Houſe in the firſt fide A B, at 2 Chains 42 Links, therefore put it down 


the Plot by in your Bok, withthe Mans Name that owes the Howſe, Fobx Cook, or the like; 
the Protrafter. and if any Houſe, Church, or Caftle, be in the middle, take the Awgle thereof from 


any Poixt, and meaſure the diſtance, and not it in your Bok, and enter it into your 
Plot, as 1 have done this Houſe. By theſe Rales you may completely take a whole 
Pariſh, Plantation, or Hfland: Now if you draw a Plot by the Protrafior deſcribed in 
the Book of Inſtruments, you muſt rule your Paper or Parchment with an obſcure Me- 
ridian Line, and Paralld Lines about 1 Inch and 3 aſunder 3 and put the Center- 
Pin upon any Point, and turn the fide of the ProtraGor parallel to the Meridians, 
and look in the Field-Book for the Angle, and put the Edge of the Index to the de- 
grees, and count the Perchon the Index, there make a Mark with ycur Pi for the 
ſecond place, and draw a Line from that place by the Edge of the Rley for the fide 
of the Hedge or Field. 


As for Example. 


Suppoſe you were to draw the fide AB in the Plot with your Protra@lor, lay the 
Dijameter- Edge of your Protratter to the Meridian Line 3 then in the oppoſite De- 
gree and Dwarter which in this Example is NE : I put the Foot of the Index to 54 
degrees, and from the Center, the Edge points $ F 54 degr. then number the Chains, 
and Links, or 20 Perch 42 parts, and from that Number to the Center draw a Line 
by the Edge thereof, and you have the fide AB; by this Rule you may gain all the 
xclt, 


Now 


% 


'e ?. IV. by the Mariners Sea-Compals. i 


Now we ſhall proceed to find the juſt Q:antity or Content of this Piece 
of Ground. 


vv \/ E. have (hewed in the fore-going Chapter, how to Meaſure the Geometrical 

Square, the Parallelogram, the Triangle, Trap: zium, the Circle, and the like. 
Now we will ſhew you how to caſt up the Content of ary field whatſoever. Sup- 
pole the fore-going Figure ABCDEFCHK being drawn or Protracted by a 
Scale of 10 Perch in an Inch, and the Content thereot 1s required. Now becaule it 
is an irregular Plot, neither in the form of a Square, Parallelogram, Trapezixm, nor 
Triangle ; therctore I reduce the main Body of the Field into the Trapezium ACE K 
and the refidze of it into 5 Triangles, as ABC,CDE,EFK, FHK, and FGH. 


Now to know the juſt Quantity of Acres, Roods, and Perches the Field contains, 
I tirſt meaſure the Trapezinm ACE RK, taking with my Compaſſes the length of the 
Perpendicular C O, and apply it to my Scale of 20 Perch in an Inch, and find it 
14 Perch **. parts; and likewiſe the Perpendicular K P, and find it 10 Perches, 
$0 parts, which I add together, and they make 25 Perches, 38 parts, which 1 Mul- 
tiply in half the Baſe AE 16: 43, and the ProduG is 416: g9 34: Therefore if you 
cut off 4 Figures to the right-baud, you will have the Content of the Trapezium 
416 Perch, and 22, parts, ryeCting the two laſt Figures, 

In like manner for the Triangle ABC, 1 multiply halt the Perpendicular: 4 : 75 
by the whole Baſe 25 Perch 26 parts, or the whole Perpendicular by half the Baſe, as 
before : it is all one, and the Produt is the Content of the Triangle ABC 119 Perch 
98 parts: and fo likewiſe for the Triangle C D E, multiply half the Baſe 9 Perch 
$2 on 12 Perch, 20 the Perpendicular, and the Prode7 is 116 Perch 14: is the Con- 
2xts of that Triangle. Likewiſc in the Triangle EF K, the length ot the Perpen- 
dicular FR is 7 Perch: oo and the halt length of the Baſe EKis 14 Perch 70, the 
Produ# is 102 Perch gO parts the Content of that Triangle EFK: the 4 Triangle 
FHK the Perpendicular: 6 P. 1o. half the baſe FK 11 P. 50 the Contents is 70 
Perch: 15: the5 Triangle F GH the Perpendicular GS is 7 P. g2 and the BaſeF H, 
the half thereof is 6 P. 50: multiplied together, and the Produd is 51 P. 483 parts 
for the Triangle F G H. 

Laſtly, I add the ſeveral ſums together, and they give the Content of the whole 
Figure in Perches and 100 parts. 


Trapezinm ACEK-—— 416:99 


1 Triangle ABC——-—119:98 
The Ares or Con- J2 Triangle CDE—-—116:14 
tens of che fs, Y3 Triangle EFK—— — 102:90 
4 Triangle FHK——— 70:15 


Ss Triangle FGH—-— 51:48 
The Ares or Content of the whole Field or Wood is $77 P. 64 


Which if you will reduce into Acres, Roods, and Perches, you muſt divide 879 Reduce Per- 


TE ns = — _ -— —— 


Perch by 160, the Þnotient ſhews the Acres to be 5 ; that which remains above 40 ches into 


divide by 40, and the Quotient will be Roods 1: and that which remains will be 37 
Perch. So that the whole Content of the (aid Field is 5 Acres, 1 Rood, 37 Perch 
and &}*, of a Perch. 

This is the way to caſt up the Content of any Irregular Field, by redacing it into 
Trapezinms and Triangles, and adding their leveral Produfis into one Sum, which 
ought heedfully to be regarded, it being one of the moſt material works belonging 
tothe Praftice of a Surveyor for unlels he be perfct herein, he can never perform 
any Work of that nature aright. I have been brief and plain in ſhewing the Art of 
Surveying by the Sea-Compaſiz 1 might have been longer, but to avoid Prolixity, 
I think what is writis ſufficient; It any deſire a larger Diſcourſe, he may makeule 


CCc ns of 


Acres, Roods, 
and Perches. 
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of Mr. Leyboxrn's Compleat Swrveyor, or Mr. Wings Art of Swrveying, and others 
that have writ at lerge of the Uſe of the Plain Table, which is the moſt -cafic and 
uſeful Inftrament in the Art of Surveying of (mall Hreloſarez. 


G—— —— 


CHAP. V. 


How to take the Height of any Ifland, or Mountain in the Sea by 
an Example made by the Author of the Height of 'Teneriff, 
M Hills and Ilands in the World. For taking of the Heigbe of Iſlands in 

the Sea, noac have greater opportunities than See-men. By them may 

all Men be informed of the truth of ſuch like things. 
lt is reported of Ariſtotle, Mela, Pliny, and Solinxs of the Invincible Height of 
Athos, a Hill in Macedonia, and of Cancaſus, and of Caſfine in Syria, and many 
other places: and among the reft one of the moſi miraculous things which they 
have obſerved of the Mountain Atbog, is, that it being a Hill ſituated in Macedaris, 
it caſts a ſhadow into the Markgt-place in Myrrbina, a Towa in the Ifland Leranos, 
diſtant from 4zbos 86 Miles to the Eaftward. Burt it *is no marvel it caſts fo long a 
ſhadow, ſeeing by Experience of the ſhadow of a Mans Bedy, we find it extraor- 
dinary long at Swn-Rifing, or Swun-Setting. They report it is Higher than the Re- 
gion of the Air. Julius Scoliger writes from other Mens Relations, that the Pieo 
of Teneriff riſcth in height 15 Leagues, or 60 Miles : Moſt Wyitess agree, that it 


is the higheſt Mountain in the World, yet that this Iſland cannot be ſo high, ſhall 
appcar the following Obſervation. 


Any Learned Men have writ of the great incredible Heighe of ſeveral 


Patricius, not content with the former Meaſure of 6xty Miles bigh, reaches to 
ſeventy Miles high z Now that any Soow is generated fixty os ſeventy Miles above 
the plain Superficies of the Earth and Water, is more than ever they can perſuade 
any man that underſtands theſe things, ſeeing that the higheſt Vapours never ariſe by 
Prolomy 41 Miles, and jug, Meafure 48 Miles above the Earth; that is, 
There is never no Rain, Dew, - Hail, Snow, or Wind, but fiilla clear fexcnity : Bu 
the Snow lies upon the Pico of Teneriff all the Year, except the Months of Fre and 
Fuly, therefore it cannot be fo high., 

I have paſſed by Teneriff ſeveral times my (elf; in the Year, 1652. 1 was there in 
the Caſtle-Frigot of London, Captain Fobn Wall Commander, and Loaded our Ship 
at Garrachica, right under the Picoz and fince bound to the Weft- Indies in the Year 
1656, in the Society of Topſam, a Ship | had Command of, was put by Weſterly 
Winds to the Eaftward, that we had fight of the Pjco of Teneriff, it bore off us 
North; about Noon I was refolved to make Obſervations of the height thereof, to 
try Concluſions with my ©xadrant of 20 Incbes Semidiameter, deſcribed in Chapter 
16 of the Second Book 3 and I made theſe Obſervations following : On the fifth of 
May, 1636. I obſerved, and found the Swns apparent Meridian- Altitude $1 degr. 
4$ min: his Decliuation 19 degr. $ min. the Latitude 27 degr. 20 min. the Latitude of 
Pico I found formerly to be 28 degr. 20 min. difference of Latirude 60min. which 
in the following Figare | make one half of my Herizoztal Boſe A D; then at the 
ſame time obſerving the Height or Altitxde of Pico, I found it 24 degr. 14 min. 
Thereftoze according to the Sphericity of this Terreftrial Globe, confifting of the 
98 Karth and Sea, I drew the following Figzre, the SeQtion of the ArchAEFS re- 


In che follow- preſents the Arch of a great Circle, being the Meridianz E B a fecond Obſervation, 
ing Schemes. arte North part of the Horizon, & the Soxth part, C the Port of Garracbics. 


But having three days of Fair Weather, in ſight of Pico I made a ſecond Obſer- 
vation, and ran to it with my Ship until I made an Ang/e with the Pico of 45 degr. 
| OO Min. 


- 
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00min. as the Angle at Bz and had the apparcne Meridien Altitude of the Sn 
S1 degr. 29 min. the Declination 19 degr« 22 min. Latitude the Ship is in 27 degy. 
53 mix. ditfcrcnce of Latitude 27 mix. being «qual to the Height of Pics. 


But touching the Hypotheſis, that the Earth and Seca makes a Round Body, it is 
gencrally agreed upon by all che Phileſopbers, Aſtronomers, Geographers, and Naviga- 
tors Ancient and Modern ; and therctore the diſtance of a degree 60 min. reckoned 
1a the Heavens by Obſcrvations of the Sun or Stars is more than ſixty Engliſh mea- 
{ured Miles upon the Superficies of the Earthand Sea, as appCars by (cveral Experi- 
ments made by able Artiſts, but eſpecially by the Labour and Indufiry ot our own 
Country- man Mr. Richsrd Norwood, as you may (ce in his ſccond Chapter of his 
Book, The Sea-mans Praflice, meaſuring betwixt Tork and London. makes ic 
evident that 1 degree of + a great Circle on the Earth, is ncar 367200 Feet, which in 
our Statnte-Poles of 16 and ; Feet to the Pole is 22254 Poles, and about a half, and 
thelc reduced into Furlongs at 40 Poles to a Furloug, makes 556 Furlongs and 14 
Perch; and laſily, thele reduced 1nto Engliſh Miles of & Furlengs to a Mile, makes 
69 Mile; and 4 Furlongs 14 Poles, that is, 69 and + Miles and 14 Poles to 1 degree 
upon the Superticies of the Earth and Sea. And fceing a Degree is the 360 part of 
any Cirele, cqually divided in the Circumference Therctotc it we can find how ma+ 
ny -Feet, Perches, Furlongs, or Paceg, axe in a Degree of knuwn meaſurc, then can 
we preſently relolve how many are in the Cireumference of any Circle lo divided on 
the tarth and Sca 3 for if there is 35720@ Feet in one degree of a great Circle upon How to know 
the Superticics of the Earth and Sca, it is evident, that it you multiply 369200 © —_— 
by 360 degy. the Produti is 132192000 Feet, which reduced into Poles, is $011636, Tock. 
and theſe reduced into Furlongs, axe 200190 Farlongs, and 36 Poles; And latily, 


theſe reduced into Miles, axe 25036" Engliſh Miles and more tor the Circumference 
of the Earth and Sea, 


And now if you deſire the Diameter and Semidiameter of the Earth, as if isproved How to fitd 
by Archimedes, That the proportion of the Circumference of a Circle is to the Diame- the Diameter 
ter thercof almott as 22 t0.75 therefore by the Rule of Proportion, multiply the and diſtance 
Circumference of the Earth 3 namely, 132192000 by 9, and divide the Produtt If = yet 
925344000 by 22, the Quotient is 4206109 1, which is the Diameter of the Earth and Sca. 
in Feeez and the half thereof, namely, 21030545 is the Semidiameter of the ſame. 
or diſtance of the Superficics of the Earth and Sca from the Center, being 21 millions 
of Feet, aud alittle more 3 and theſe reduced into Miles, as we did the Circum- 
ference, ſhews the Diameter of the Earth to be 7966 Miles, and ſomewhat more :; [2240 
" and the diſtance to the Center or Semidiameter 3953 Miles; and thus is found the 
Circumference, Diameter, and Semidiameter of the Earth and Sca, and allo the _ 
quantity of a degree of the ſame meature in Exglifs meaſures of Feet, Perch, Roods, 3% 3 ) f- 
and Miles. Therefore if you do till xetain a degr. in the Heavens to be 60 minutes, ** pa 42(370 
you may find how many Feet is in a Mile on the Earth and Water, it you dividc 35 4 5 
367200 feet by 60, the Quotient will be 6120 feet z which doubled, and divided 5's 
by 33, the balf-feet to a Perch, the Quotient is 370 Perch, and 30 foot remains: (1 , 

divide 370 by 4© Perch to a Furlong, and the Quotient is 9 Furlongs, and 10 Perch 37:9 
or Poles remains, divided by 8, the Furlong ina Mile, the Quotient is 1, and 1 1c- (© 
mains 3 fo that a minute in the Heavens by this Experiment upon the Supertices of K. 
the Earth and Water, contains 1 Mile, 1 Rood, 10 Perch, and 30 foet 3 therefore (1 ; 
my degr. 60 min. of Latitude at my tut Obſervation, .is tound by theſe Rates to be 4 '1 R. 
69g and + Miles, 14 Perch my diſtance upon the Arch of @ great ( ircle from Pics: Bn 
therefore working by the Rules given in the fixteenth Chapter of the ſecond Book, j,;,p; and 4i- 
the true Height of Pics will be found to be 31 £3, Miles, and the diſtance from the ſtance from 

Eye to the Top of the Pico will be found by the Rules in the fixteenth Chaprer the Eye. 
6 , 5, Miles. 

F And working the ſecond Obſervation by the ſame Rulcs, your difference of Lati- 

tude 37 minutes B D will be found to be 31 Miles, 2 Furlongs, 14 Perch, 19 foot, 

which is 31 2, Miles ; which is almoft the ſame Height found by the firſt obſerva- 

tion: and the diftance from the Eye to the Top of the Pico is 44 /*, Miles. 
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By comparing two Obſervations made by Captain Benjamin Harry, ay ingeniom Navi- 
gator, in two ſeveral Voyages, the Height of the Pico in Tenerift x 2 100 Geometrical 
Pacers, that is two Miles (of 1000 Paces) and {&,, and this, to all knowing men, will « 
pear to be the truth, rather than thts pretended Obſervation of the Authors, for that t 
Height of Pico, or any other Mountain in the World ſhould be 31 Miles is altogether in- 
ercdible. 


—— ——— 


CHAP. VI. 


How to find the diſtance of a Fort, or Walls of a City, or Ca- 
ſtle, that you dare not approach for fear of Gun-ſhot; Or the 
breadth of a River or Water, that you cannot paſs, or meaſure 
over it ; made by two Stations. 


whatſoever, that you cannot approach for Gux-ſhot, Marſb-gronadr,or a River 

betwixt you, or ſome other Impediment, that you cannot make your ſecond 
Station in any open place, but are forced tomake it in lome other ſecure Place at B; 
therefore plant your Inſtrument or Compaſs at A, and direkt the Sights ro C and B, 
take the Daantity of the Angle CA B46 degr. 00 min. and go toB, and take the 
®wxantity of the Angle AB C 79 degr. © min. then meaſure the diſtance of the two 
Stations AandB 3 50 tathoms. 


Q from ſome private place, as at A, you efſpy a Caftle, Fort, Tree, or place 


Then by a Plain Scale, or by the Lize of Sines on the Scale or Scales, you may 

preſently reſolve the diftazce, as 1 do by the Tables. 

As the Sine of 55 degr. 66 ACB 991336 

co 350 Fatboms, AB 25 4406 

Sois the Sine of 76 degr. ABC 999194 

to the diſtance ——— 1353600 

AC41s9: Go —————— 262264 

As the Sine of 55 degr. co ACB—— — 991336 

is to A B 350 Fathoms — 254406 

So is the Sine of 46 degr. oC AB 985693 

to BC 307 7, Fathoms, the -——- — 1340099 

diftaxce required. 248763 
SECT. I. 


How to take the Breadth of a River. 


Uppole you were to take the Breadth of a River, as I did at Crocker Pill, which 
g runs bet wixt Glowcefter-ſhire, and Somerſet-ſhire, and found the breadth ot the 
Water upon a Spring-Tide 40 Perchor a Furlong; you muſt do it thus: Being on 
the*River-lide, as in the former Figure at E, there ſet your Compaſs, and c 
ſome mark on the other fide of the Water, asatD; then ſet a mark atE, and go 
ſquare-wiſe, either to the right-band, or to the left from theſe two marks , fo far,un- 
til you ſpy the mark D on the other fide the Water, doth juſtly make an Angle of 
45 degr. with the mark, E, as hereatF 3 then meaſure carefully FE, the diſtance of 
the two Stations, and that (hall be equal to the breadzb of the River : fo thatif FE 
be10:20: 32: 40:50: or 100 Poles, or Tards, or Fees, the breadth is the ſame, 

| Or 
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fiance G E twice the breadth; but if you can get an Angle of 45 degr. for that is the 
beſt and readicſt to meaſure the breadth. 


# WF -* A | 


Being upon the Top of a Hill, Tower, or Steeple, to find the true diſtance 
of any Objed therefrom. | | 


T Ake the Angle from the Top of the Tower to the Obje& with your Qua- 


drant. 
Example. . 


Let the height of the Tower, or Hill be 4o Yards, and let the Angle taken with 
your Quadrant be 8o degrees, (bcing 10 degrees under the Line of Level;) then 


lay : 
As the T augeut Compl. $0 degr. (which is 10 d. 924631 
is to the height 40 Yards. 160206 
So is the Radius | 10 


co the diſtance from the fout of the Tomer 226, 23 5575 Tard:. 


SECT, 1M, 


By the way of your Ship, and any two Angles of Poſition, to find the 
diftance of any Iſland, Cape, or Head-Land from you. 


Ou have been (bewed how: to do it with'att Angle of 45 deg. already but with 
a little more trouble, you-may do it by any two Angles whatloever., 


& = 


\ Ar for Example. 


Suppoſe you are failing ul South from A towards B, and from A ſhould cſpy 
Land at C, bearing two Points fiom you tothe Weſtward, as SSI, or ST 22 4. 
30 min. and failing fill upon your Courſe until you corre to B, you obſcrve the 
Place bcazs from you juſt touy, Points, or WV 45 degrees, winch :5.the double of the 
Angle obſerved at A. If in this\manner you double any Azglc 5 that -is, It your 
firlt Angle be what it will, you muſt Sail anti] you have dyubled chat Number ; then 
you may aſſure your ſelf that the.diiance you have ſailed between A and B, .is. cqual 


miles; and this you may do without further trouble os Calcy}acion. & 40 


to the diſtance between'B and C,, So that ik AB. be 12. aags; BC: is likewile 2: 


y > \ 


or if you goto G, and make an Amgle of 26 degy. 30 makes. in D, then is the di | 


[Y 23 WIL ©3 % $4 {, Tv 1 WP GET cial 
. Inall ſuch Queſiions xcmember that the Augles at the {econd place of Qbfervazti- Sce Figure 
on, ſhall be cicher juſt the dquble, if you ge neprer to the Page, ox clic jult the half 100 0 ttie * 


if you go further-off than the Augleat the hsſfi, lace. - Theagtyreghe ta lk Angle you 
may take at random, no matter what it is, {o you be caretul to obſerve when you be 


juſt upon the double, or the halt. | 


That this is {o, isplain from 32, 1. of Exclid. which is, that the outward 4x- 
gle of any Triangle is equalto the two inward oppolite Angles viz.. the outward 
Angle DB C is qual to the two inward oppolite Angles BAC and ACB: And 
therefore it the outward Angle DBC be the double of the inward Angle BAC, 
then it follows that the two inward Angles are <qualto exch other, and that their 


oppoſite ſides AB and B C are equal to each other 3 by the 7. 1. of Euclid. 


CHAP. 


followiap 
Schemes. 
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CHAP. VI. 


How to take the Diſtance of divers places one from the other, re- 
mote from you, according to their true Situation in Plano, and 


to make a Map thereof by the Compals and Plain- Scale, 


HE Problem ſerveth chiefly to deſcribe upon Paper or Parchment all themoſt 

Eminent and Remarkable places m a Country, Town, os City, whereby a 

Map thereof may be exactly made by help of a Table of Obſervations fol- 
lowing, as with a little PraQtixe you may foon-perceive. 


Upon ſome high Piece of Ground make choice of two Stations as A and P, from 
whence you may plainly diſcern all the principal Places which you inrend to de- 
ſcribe in your Map; thenat A tix your Compaſs, and turn the Index about toP; 
and ſuppoſe A and P bcar one off the other North and South, as you fee marked with 
the Letters Nand $ : and then dire& your Sights to the feveral Marks from A to 
B, C,D, E,F,G,H,I,K,L, and M, obſcrving what degree the Iydex cutteth, As 
ſuppoſe your Inflrument fixed at A, and the Sights dire&ted to B, the Index cutterh 
NE $3 degr. 50 min. and likewiſe the Index direQed to C, cuts $2 egy 5 min. 
and {© in like manner take the reſt of the Angles, as you ſeethem in the Table fol- 
lowing, which muſt be noted down by you in a Paper-Book as they are taken. 


Places Angles degr. min. 
| AR NE _ 8; *.50 


The Stationary Diſtanec - - 


SE. 
S E 
S E 
739 Perch, or 2 wile : - 
go Perch, 
AH S E 24 40 
Al SE Og GO 
AK , a" ©O 
AL SW 16 : oe 
Cam '#F ''23 3 oe 


Next meaſure the Stationary diftance AP, which was found 730 Perch, which 
you muſt note down likewiſe in your Bock; then ſet your Compaſ7 and fix it at P 
that the Chard may fiand North and Sexvh on the Stationary-Line Þ A, then turd 
the Index to the Mark K, the Irdex cuts NW 24 degrees 3 Likewiſe tum the fights 
to L, and mark the Inclinationto the Meridiex, and put it down NW 17 degy. and 
ſo do by all the reft of the former _—__ Points and note ther down as you ſee in 
this Table PK: PL: PM: PI: PD: PB: PC: PE: PG* PF;PH: then 
protra@ theſe Obſervations, and where the Lines drawn from A and P Interſe& 
each other, there muſt you deſcribe the feveral Places, to which you made Obferva- 
tion, where you may Write the Name of the Places. 


Crap. VII. Village by the Mariners Sea-Compaſs. 


Places Angles Deg. Min. 
PE NV#. 24: ©o 
FF =” 9: 6 
| <4 & | &_”_ OO 
[ Pi NE 9: 02 4 
=, PD: NE 2t : Od 
+ f& : 33 : $0 
PC NE 43: 40 
PE NE 34 : 10 
PG NE 64 : co 
PF, RE © $9's 36 
Y HE 202 19 


Lafily, If you would know the Diftauce of any of the Places thus deſcribed, one See Figure 
rom another, you hav; no More to do, but open your Compaſſes to the two Places "2! 


on the Papes 3 and then apply it to the [ame Scale, by which you hid down the 


Diftance A P, (which in this Figure was Jaid by a Scale of 20 Perch 
wan lnch,) and (o applied, it will give the diſtance ſought. 


You maſt remember always in taking of Inaccrfoble Heights and Diſtances, that 
you take the ewo ftationery diftances as far er as may be. Andif at any time 
you z<quize the Altitude of a Church, Cattle, or Tree, ſtanding upon a EX, you 
muſt perform it at two Operations firſt by taking the Altitade of the Church, Ca- 
file, Tree, and Hill together as one Altitude 3 and fccondly, by taking the Altitude 
of the Hill alone 3 then by ſubtrating the beight of the Hill from the whole beight, 
the remeinder (ball be the beighs of the Caftle, os the like. 


And here Note allo, That in the ay br all _ of Altitudes, whether ac- 
e:ffible or inacceſible, you muſt always add the height of your Inflrument from the 
Ground to the beight Gans, the total is the true beight. . And thus much bricfly 
touching this Matter. 


1%, 
« 


- length, breadth, and de 
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CHAP. VIII. 


The uſe of the Line of Numbers, and the Lines on the Gaging Rod or 
Staff, and the Rules in Arithmetick in Gaging of all ſorts of Veſ- 
ſels, viz. to Gage a Cubical Veſſel, and a Cylindrical Veſſel; Alſo, 
Barrels, Pipes,or Hog ſheads ; to meaſure a Veſſel part out, tomea- 
ſure a Brewers-Tun, or a Maſh-Fat, to meaſure a Conical Veſſel, 
to meaſure a Riſing or Convex Crown ; and alſo a Convex or Fal. 
ing (rown in a Brewers Copper ; alſo a Brewers Oval Tun. 


PROBL. I. 
How to find the Gage-Point of a Wine or Ale Gallon. 


<qual to the ſolid Content of the Wire or Ale Gallons 3 fo the lolid Con- 
tent of a Wine Gallon, according to Finchefter meaſure, being 231 Cube- 
Inches ; If you conceive a Circle to contain fo many Inches, you ſhall find the Dia- 
meter thereof to be 17: 15 by this Rule. As 1to 1.2732, lo is 231 to 294.1092 1 


T's Gage- Point is the Diameter of a Circle whoſe ſuperficial Content is 


* whoſe ſquare root 17 15 fere is the Gage-point for a Wine Gallon. Thus likewiſe 


you may diſcover the Gage-Point tor an Ale-Gallon, containing 282 Cubique 
Inches ; foras 1 is to 1. 2732, fois 282 to 359. 0424, Whoſe {quare-roo: is 18, 
$5 fere, the Gage-point tor Ale-meaſure. 


Note, you muſt be very carctul in all your mcaſures of all forts of Veſſels, their 
M, as alſo of the Head and Bong, tor all ſmall Errors in 
them will increaſe very much in the Content, 


The Deſcription of the Gaging-Rod, or Staff. 


Avery uſeful Gaging: Rod may be thus made, in length 48 inches,upon one ſquare 
there is two Lines, a Line of Numbers, and a Line of 48 Inches, every Inch divi- 
ded into ten parts for the ready mealuring of any Veſſels, length, breadth or depth. 


- But fdr the meaſuring of Great Veſſels, there is two Rods divided into Inches 
and ten parts, made to ſlide by each other. 
On the ſecond fide is two Lines, the firſt for the Head, and the ſecond for the 
Bong, which added together maltiplicd in the length, will give the Contents 3 As 
by Example in the fixth Problem. 


On the third ſide is two Diagonal Lines, the one for the Gage of Wine 3 andthe 
other for Ale; which ſhews the Contents to the part &, of a Gallon. TheUſe in 
Probl. 6. 


On 


Cuae. VIII. of all forts of Veſſels. ry 


On the fonrth ſide is 2 Line of Segments, or 63 Gallons divided in 1000 parts, 
as you may fee in the Uſe by the following Table in Probl, 9. The making of this 
Staff is beſt known to the Inſirument-Maker, and you tnay have them of Mr. Philip, 


Srandridge in Brifto!, and by Mr. Heys, and Foby Brown in London, Mathematical 
In(trument- Makers. 


The Deſcription of Symbols uſed for Brevit s 
Plns or Addition which is as ob. as to fay 2 
Minus or Subtradion, then you muſt ſabtra@. 
In or Multiplicstion, gow you are to multiply. 
To Divide by 2, or any other Number under the Line. 
I to, 
Square the Namber given. 
Cube the Number. 
Sum, and Z q Square of the Sum. 
v q To Extraii the ſquare Root. 
X Difference. 
X q Square of the difference. 


N OS [| w |» | + 


PrROGL. Il. 
How to meaſure a Cubical Veſſel. 


C uepor we have a Cubical Veſſel to meaſure, whoſe fides let be ABCDEF, See Figure 
which let be every way 24 Inches, and I'defire to know how many. Gallons of 192+ in the 
Wine or Ale the ſame will hold. rang 


Far Beer or Ale by the Live of Numbers. _ 
Extend the Compaſſes always from the Gage-Point (which for Ale is 16 2,) 
unto the ſide of the Cube 24 Inches, the ſame extent will reach from the ſame 24, 
turning twice over unto 49 Gallons, and better. 


| For Wine. 
Extend the Compaſſes always from the Gage-point, which for Wine is 15 #, un- 
to the fide of the Cube 24 Inches : the ſame extent will reach from the fame 24, + 
turning twice over unto 59 +, Gallons, which is almoft 60 Gallons of Wine. 


The Arithmetical way. 
AB, C=Gallonsof Alc 49. AB, C=Gallons of Wine 59 £.. 


282 231 


PROBL., HI. 
How to Meaſure a Veſſel in the form of a Parallelipepidon. 


yy v3 we have a Veſſel to meaſure, whoſe fide A B let be 92 Inches,and breadth See Figure 
A C 32, and the depth C D 8 Inches. 193 


By the Line of Number: for Ale. 
You muſt firſt find a mean proportion between the length A B 72,and the breadth 
AC 32, by multiplying it together, and taking the Square Root thereof,or taking 
the middle point between 72, and 32 on the Line of Numbers, and you will find 
4 for the mean; ' | 


Ddd 2 Now 


- 


26 The Art of Gaging © Boow 'V} 


Now Extending the Compaſſes trom the Gage-point 16 ,*, tothe mean Number 
48 Inches, the ſame extcnt will reach from the depth C D 8 Inches, turning twice 
over unto 65 #, Gallons. 


For Wine. 

To find how many Wine-Gallons it is, Work by the Gage-point 15, 2, as you 
did in the laſt Rulc, and you will tind near 79 *, Gallons 3 or you may hind a mean 
proportion between the breadth A C 32, and the depih CD8: which will be 16 
Inches, and (o work according to the former Rule. , 


How to work the ſame without the Gage- Point. | 
Example for Ale. Extend the Compaſi.s trom the Ale-GIllon 282 unto the 
len»th AB72: the ſam: diſtance will reach from th: breadth AC32 unto 8: k 
Gallons: For an Inch depth, fo for $ Inches you may pretently tind it to be 65 24, 
Gallons. 


For Wine Gallons. \ 
Take 231 for the firſt number, and by the tormer work you ſhall find g #2, Gal- 
lons for 1 Inch depth. 


The Arithmetical way- 
 ABx: ACx CD 
—_ —==Ale-Gallons $ 42. 


292 
ABx ACxCD 
_ - — ==IWine-Gallons g \22, 
231 
Brewers Coolers are meaſured after the manner of this Veſſel. 


PAaoO8B L. IV. 
How to meaſure a Cylindrical Veſel. 


Uppoſe the Diameter of the Head A B be 24 Inches, and thelength thereof AC 

be 30 Inches, To hnd the contents in Ale-Gallons. Extend the Compaſſes al- 
I ways from the Gage- Point, which for Ale is 18 7%, Inches unto the Diameter 24 
Inches 3 the {ame diſtance will reach from the length 3o Inches turned twice over 
unto 48 *, Gallons. | 


See Figure 
104- 


For Wine. IT 
Extend the Compaſſes from the Gage-point 19. 5, unto the Diameter 243 the 
ſame diſtance will reach from 3o turned twice to 58 7, Gallons. 


The Arithmetical way. 
For Ale. ABqxAC 


==Ale-Gallons (vis. 48 >. 
359 D 
For Wine. ABqxAG 


Wine-Gallons, (viz.) 58 22. 


294 
PROBL. V. 
' How to meaſure « Globical Veſſel. 


I05» Cs 


tents in Ale or Wine, it is thus. 
For 


See Figure QVepoſ the Diameter of the Globe be A B 24 Inches : Then toknow the Con+ 


=- " 
- ———_ | 
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Now Extending the Compaſſes trom the Gage-point 16 ,*, tothe mean Number 
48 Inches, the ſame ext.nt will reach from the depth C D 8 Inches, turning twice 
over unto 65 &, Gallons. 


For Wine. 

To find how many Wine-Gallons it is, Work by the Gage-point 15, 2, as you 
did in the laſt Rulc, and you will ind near 79 *, Gallons 3 or you may tind a mean 
proportion between the breadth A C 32, and the depih CD8: which will be 16 
Inches, and (o work according to the former Rule. . 


Howe to work th? ſame without the Gage- Point. 

Example for Ale. Extend the Compaſi.s trom the Ale-Gzllon 282 unto the 
len»th AB72: the ſam: diſtance will reach from th : breadth AC32 unto $8: 4 
Gallons: For an Inch depth, fo for 8 Inches you may pretently find it to be 65 24 
Gallons. 


For IWine Gallons. \ 
Take 23 1 for the firſt number, and by the tormer work you ſhall find 9 £2, Gal- 
lons for 1 Inch depth. 


The Arithmetical way. 
 ABx: ACx CD 
——_ mh nit —==4Ale-Gallons $ 42. 


232 
ABx ACGxCD 
 — =W|ine-Gallons 9g "22, 
231 


Brewers Coolers are meaſured after the manner of this Veſſel. 
PAaoO8B L. IV. 
How to meaſure a Cylindrical Veſel. 


M apy the Diameter of the Head A B be 24 Inches, and thelength thereof AC 

be 30 Inches, To hind the contepts in Ale-Gallons. Extend the Compaſſes al- 

KF ways from the Gage-Point, which for Ale is 18 7. Inches unto the Diameter 24 

Inches; the {ſame diſtance will reach from the length 3o Inches turned twice over 
unto 48 *, Gallons. 


For Wine. _- 
Extend the Compaſſcs from the Gage-point 19, #4, unto the Diameter 243 the 
| ſame diſtance will reach from Zo turned twice to 58 7, Gallons. 


The Arithmetical way. 
For Ale. ABqzxAC 


==Ale-Gallons (viz. 48 £2. 
359 J 
For Wine. ABqxAC 


—Z=/ine-Gallons, (viz.) 5S 52. 
294 


PROBL. V. 
How to meaſure « Globical Veſſel. 


c Qepolc the Diameter of the Globe be A B 24 Inches ; Then toknow the Con+ 
L- tents in Ale or Wine, it is thus. | 


For 


AY 


Cuae.: Vil. of all ſorts of Veſſels. 


£1 | For Ale. 
Extend the Compaſſes from the Gage-point, which is 23 4, unto the Diameter 
A B 24 Inches the ſame diſtance will reach from the ſame 24 turned twice over 
unto 25 + Gallons of Ale. 
For Wine. 
Extend the Campaſſes from the Gage-point 21 unto- the Diametcr 24 turncd 
twice over, as before, you ſhall bave 31 * Gallons. 


The Arithmaical way. 
For Ale. AB.C 


23 
_— ==Z6Gallons, (viz )25 2. 20 
Wo: -; —__—— 
For Wine. A B 3 
| —=Galons, (viz) 327 = 7 
441 —— — 
| E 21 
PROBL. VI. 2(1(2 + 
X © 
How to meaſure a Barrel, Pipe, Butt, Puncheon, Hog ſhead, or ſmall Cack, | —- 
| 20 
Q Uppoſc you have a Cask to meaſure, whoſe length is A B 279 Inches, and depth Fr 
at the Bong CD 23 Iaches, and breadth at the Head EF 20 Inches. ps ers 
You are to find a mean-Diameter between the Head and the Bong by this Rule. 22 


Take the difference between 23 and 20, which is 3 3 which being multiplied by 
7, the Produ@ is21, and divided by 16, the Quotient will be 2 4, which added to 
the lefler Diameter 20, you have 22 /; for the mcan-Diameter. 


Then for Ale. 

Extend the Compaſſes from the Gage-point 18 25, unto the Mcan-diameter 
22 +, the (ſame will reach from the length 27 Inches turned twice over, to 36 7, 
Gallons. 

For Wine. 

Extend the Compaſſes from the Gage- point 15 2+, unto 22 *., the ſame will 

reach from 27 to 44 i, Gallons. 


The Arithmetical Way. 


For Ale. 2CDqxEFq:xAB 6 ns fs 
— —==ZCGallems, (viz.) 36 ff. Mean, ' for 
1077 Diameter, VD 
For Wine, 2 CDqxEFq:xAB for Mecan-Dia- 
Es —=PGallons 44 *2.. _— 
882 
There is another way to work this Veſſel Arithmetically by the Mean-diameter See Figure 
which was before found to be 22 -, Inches. 106. 
Thus. <7} 


For Ale. MDqgxAB 


==6allans, (viz) 36 &... 


359 
For Wine. MDqgxAB 
EET a ==6Gallons, (viz) 44 fc 
294 


By the Diagonal Line on the Rod and Staff. 

Take the meaſure with your Rod from the Bong-hole at C to the lower part of The Wine 
the Head at F, as theLine FC, which in this Example is near 25 7, Inches : So if Gallons being 
you would know how much Ale the Cask will hold, you ſhall find the Bong-hole to COT _ 
cat in the Diagonal Line 36 2, Gallons. And for Wine it will cut 44 + Gallons the hold in Fo 


Contents required. The 


Extend the 
Compaſſes 
from 231 ro 
232, the ſame 
extent will 
reach from 
the Conrenrt in 
Wine- Gallons 


44 4 0 

36 7, the 
Contents in 
Ale-Gallons. 


And as 231 to 
z$2,f0 are the 
Ale-Gallons 
rothe Wine- 
Gallons, 
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A 


Tle Uſe of the two Lines upon the Rod marked Head and Bong ; 
and of this Table for Wine meaſure, 


[A Tablc tor the Gaping of Vcſlcls 
__ H.ad. (Bong, | jHead.)Bong, 
D G pts G ptr. | |G ptG pre. 
o1 0.00 1/0.CO2 31]1-089 2-178 
02 0.004 © 0091321[1. 160 2.321 
03 0-010 0.” 2013 3|1-234 2.468 
| 040.018/0.036[34|1-310/2.620 | 
050.028 0 056|35]1-388/2.77 The Uſe of this Table is the ſame with 
c60 041 0.081[3611-4®5/2-935] the Rod, only in the Table you have the per- 
07 9.055 0.111[3711-551/3-102] feft Number, but upon the Staff, for 10 ac- 
08 0.072 [0.145/3d11-936/3-272| count 100, for every ſmall Diviſion is 103 
. 09 0. 92/0.184|;9/1-724/3-448] and you muſt eſtimate the parts of theſe 
100.1 13/0.226|40/1.513/3-626] ſmall Diviſions, and then is the Work all 
4110-13710 274|41]1-904/3-80g| one as with this Table, (viz- 
S 1212.16310 326|42|2-000] 4-O 
= 13|0.192/9-383|43|2-09514-192 You muſt meaſure the Diameter firſt at the 
= 14/0222 0:444]44|2-194 4-388] Head, and tind the Number in the Table; or 
15/0 2550.5 ro[4 512-295 4 591 Rod belonging to it z then meaſure the Dia- 
160.2 90/0.580 45|2 398 4.796) meterac the Bong, and likewiſe in the Table, 
1910.32 0.517147 2-503 5-007] Or on the Rod, tind the Number belonging to 
5 18/0367 0.734/48 2-611 5-222] that3 then add thoſe two together,and mul- 
& 19]0.409 0.818 49 2-721[5.442 tiply the Sum thereof by the Inches of the 
_ rags 906150 2.833 5.666] Veſlcls length, from Head to Head on the in- 


diict 


21 500 1.00051/2.948 5.89 lide, 
2210.548 1.097 52 3.064 6.1 29 
2310.599 1-199]53 3-183 6 367 
240 653\1.396/54' 3-395 5 610 
2 510.708 1.416 55 3.428 6.856 
26/0,766 1.532|56 3-554 7-108 
270.826 1.65257 3.682 7.36 
280.888 1.777,58 3-$12/7.625 
290.953|1 906,59 3-945,7-89 

011.020 2.04060 4.080 8.16 


SI 

The Table and Staff ſhews for 20 Inches at the Head —— ——o,453 

For 23 Inches at the Bong - ——— ——,, 

Theſe two addcd together, make — 1,652 

27 

Which being multiplied by 27, J———— —— 1156; 

the length, |— _ 3304 

Mekes w——nmnmnm— —— 44604 


According to this Operation, it ſhould be 44 Gallons A parts, which diffe- 
rence is of no Moment in theſe Concluſions, 


PROBL. 


_ — — wn 


Crar VL of all free Fees. ay 


— — — 
EEE —— ——  . —  _ 


PrRoBL. VII. 


By the Line of Segments on the Rod or Staff, ts find the Quantity 0 
Fr Liquor in a Cask, that is part full. EN 


Uppole you would know the Quantity of Liquor in a Cask whoſe depth at the 
\_) Bong is 23 Inches, and let the Liquor be in height 16 Inches, and the whole See Figure 
Cask to hold 44 >, Gallons. 109» 


By the Linc of Numbers on the Staff, the proportion will be, at the whole depth 
23 Inches is to the depthrin Liquor 16 Inches, fois 1000 to 695 parts. 

Which being ſought for in the Segment-line on the Staff, you ſhall have in the 
Line by it 74'. 

Now if you extend the Compaſies from 1000 to 741, the ſame diſtance wiltreach 
from 44 £',, the Conteit of the whole Cask to 33 *,, that is, 33 {, Gallons of 
Wine in the Gask. 


PROBL. VIII. 


How to meaſure a Brewers Tun, or a Maſh-Fat. 


Et the Tun beACDE, whole Diameter in the bottom let be E D 98 [aches, 
and the Diameter at the top A Clet be go Inches, add both the Diameters to+ 
gether, you have 188 Inches; then take the half thereof, and it is gg Inches, this See Figure 
is the Mean Diameter F G z then get the height of the Tun, which letbe AB 406 108- 
Inchts. Now to know how many Barrels of Bcer it will hold according to 36 _ 
Gallons to the Barrel, work thus. 


By the Line of Numbers. 
Extend the Compaſſes always from 113 *,, (which is the Gage-point for a Bar- 
rel) unto the Mean Diameter 94, the ſame diſtance will reach trom the height 4© 
Inches turned twice over unto 27 + of a Bartel, 


The Arithmetical way by the Nean- Diameter. 
FGqxaAB 
— ==Gallons 984 ;;. 


359 


W high being divided by 36, you have 27 Barrels 12 * Gallons. 


Or thus for Barrels. 
FGqxAB 
nine == Barrels 27 >, 
12924 


This Aiithmetical way by the Mean-Diameter is not abſolutely true, yet near 
enough for Brewers Tuns, by reaſon the difterence of Diameters between the bot- 
tom and the top, is ſeldom above 7 or 8 Inches : But to do it exaQly take this way 
of working this Tun. | 


The Arithmetical way. 
EDqgþACq; +EDxXAC, xAB 
—— — ==9Þ5 Gallons *.. 
1077 


CT Inn —” CO” 4, er ey a. , 


— 
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Divide 9$5 £, Gallons by 36, and the ( Quotient is 27 Barrels, and x3 Gallons : 
So the Tun will hold 27 Barrels 13 Gallons /.. 


Or thus for Barrels. 
EOgqbHACq, FEDxAC,xAB 
— 2 Bark 

38772 


te ti 


FROBE IL 


How to meaſure a Conical Veſſel, having the Height and the Diameter 
at the Baſe. 


I Uppoſe the Diameter at the Baſe A B be 98 Inches, and the height DE 499 
Inches. 


Then by the Line of Numbers for Barrels of Ale or Beer. 
See Figure Extend the Compaſſes from the Gage-point 16g :*, unto the Diameter A B 98, 
TON the ſame will reach fgom the height of the Cone D C 490, turned twice over unto 
121 & Barrels fere. 
This is the Proportion to work for great Cones to have it in Barzels, but ſmall 


Cones have it in Gallons. 
Work thus. 


Extend the Compaſſes from the Gage-point 32 \*, unto the Diameter of the 
Baſe 98, the ſame will reach from the height of the Cone 490, twice tumed unto 
4369 i} Gallons. 


The Arithmetical way, 
For Gallons. 
ABqxDC 
— —==4369 . Galloxs. 


1077 
Which being divided by 36, you have 121 Barrels 13 Gallons. 
Or thus for Barrel:. 
AB q, KL DC 


===121 22, Barrels. 


33772 
The Brewers Tun before meaſured may be meaſurcd after this manner follow- 


ing. 

To find che height of the greater Cone, ſay, asthe difference of the Diatncters 
$ Inches is to the height of the Tun 4o Inches: So is the Diameter of the bottom 
A Bg8 Inches to the greater height DC 490 Inches, from whence ſubtra&t zo, 
there remains the height of the 1cfſer Cone GC 450 Inches, 


| Now working as before for the Content of each Cone. 
The greater Cone will be found tobe——— 4369 Gallons —— 5 Parts 


And the lefſer Cone to contain -— 3384 Gallows —— 4 Ports, 
Which ſubtracted from the greater Cone, there remains g85 Gallons >, Ports, 
which is 29 Barrels 13 Goltons i 


PAOBL, 


__ 


Cane. VIIL of all forts of Peſſeb. 


PrRoBL. X. 


How to meaſure a Segment of a Globe or Sphere, which ſerves for the 
riſing, or falling Crown in a Brewers Copper. 


\ Drmit you have, the- Diameter of the Crown AB $0 Inches, and the height 
thereof C D 6 Inches. 


ABqg+b+1:CDqgxcCD 
— — == 53 > Gallons. 


718, 


PROBL. XL 
How to reduce Ale Gallonrinto Wine Gallons. 


Example. 
HexZ is a Veſſel that holds 60 Gallons of Ale 3 the Queſtion is how many Gal- 
lons of Wine it will hold. | 
The Proportion. 


As 231 i$to 283: {o 60 Ale to . . 
Or as 77 is to 94: ſois 60 Ale to $73 +? Wine Gallons. 


The reaſon is this, 231 Ale-Gallons is 282 Wine-Gallons, or 77 Ale-Gallons is 


94 Wine-Gallons, 


t xtend che Compaſſes from the Wine Gallon 231 to the Ale-Gallon 282, the 


ſame dittance will reach from 60 to 73 *, Gallons. 


PROBL. XIL 


How to mea ſure a Brewers Oval Tun, whoſe baſes are Ellipſes of different 


maguitudes, having their Axes parallel to each other. 


C Uppole the extreme Diamcter at the bottom'tobe A B 120 Inches, and EF 90 
v > . louchcs, and thoſe at the toptobe C D112 Inches, and-G H $4 Inches, and the 


depth of the Tun C b 4© Inches; to find the Content in Gallons; 


| The Rule. 
AB+;CD:xEF+:CD+*AB:xGHxCb 
PN ondOs ——— — —— 1124. 9 Gallon. 
1077 : 


That is, tothe greater Diameter at the bottom add half the greater-Diamcter ar 
the rop, and multiply that ſum by the lefler Diameter at the bottorn, reſerving the 
Fivi: &, in to the greater Diameter at the top add halt the greater Diameter at 
at the baxto:11, and multiply the Sum by the lefſer Diameter at the top, and reſerve 
the Product, add thele two Products together, . and multiply..chgx Sam by the 
dep-li, and divide by 1077, the Quotient is the Content in Gallops; which will 

/ \ 


be found to be 1124. 9 Gallons. 


. 


_ The Art of meaſuring of Walls, 


CHAP. IX. 

Wherei is ſhewed both Arithmetically and Inſtrumentally bow to 
meaſure all kind of plain Superficies, as Walls, Timber-work, 
Roofs of Houſes, Tyling, Bodrd, Glaſs, Wainſcot, Pavement, 
and the like ; as alſo Timber and Stone. 


PROBL. I. 


ſure all manner of Buildings, as Walls, Timber-work, Tyling, and fuch 
like 3 I (hall in the following —_ make I!luſtration thereof. 
Note this, that Walls are meaſured by the Kol of 16 4 Feet, Wainſcot by the 
Yard, and Board and Glaſs by the Foot. Therctor: meaſuring any of theſe chings, 
conſideration muſt be had to the juſt Form and Figure thereof ; Then by the tol- 
I16widg Riitts yua rmay habe the Content thereof, 


| It as it is very requiſite for a compleat Artiſt to know how to mea- 


Ars for Example. F 
Suppoſe there be a Wwlll is the form of this Figure being an oblong, and it is xc» 
quired to know how many Perch, or Rods ate contained therein. 
tis The Aritheical why for Perch. 
ABXxAD, 


} 1:3 


== 4 Rod L 29 feet. 
272 2, 


Extend the Compaſſcs alwaysFrbm 242 5 to the1cngth 66, the Game extent will 
reach from the height 19 Foot unto the true Contents of the Wall 4 Rood 3, and 


22 Fert.\, 


Note, that iy meattring Brick-wortk; if The watt be 1 Brick : thick, then the 
Content before found is the meaſure of that Wall, bar if the thickneſs be more or 
Jeſs, there muſt be an allowance made accordingly 3 that js, for every + Brick above 
1 'Brickr:you mutt add) + ithe f6rtrier meafare to the 'Content before fourtd ; *for 
every} Brick lefs'than yOr& 4 yourthuFfabrract'4 ftom that'meaſure. 


'BileNippofe 'AB O be a'Gable end, whithis in 
the fdrtn'bf*a Logs. = therefore multIply 15 the 
-Perpaidieniar'by half the baſe A'C ro,tfe&Prodat 
is 290, the Conterit in Feer. anne oe 


But in meaſuring of Chimneys, which require 
more Workmanſhip than other ordinary Walk, 
ipeyegee uſually accounted as double meaſure, that 
is, firſt meaſure them as ſingle meaſure, and the 
double of that meaſure produceth the Content. 
Note 


10 


A Brewers Ovall Tax. 
Book V. p. 32 


——— —— 


Back is to be mcaſured with the reſt of the Chim- 
ney 3 but the Buck (tanding againſt a Wall, the Wall 
muſt not be mealured with the Chimney. 

Admit this Figure L 1K, GH, AB, DChea 
Chinncy to be m:atured, and according to double 
mcature, the Conterit 15 required, 

F ir tt meature the Braſt-Wall E F, and the Jaume 
D Eand F C, which together makes 24 Feet next 
tance tC height ot the $quare CB 18. I5 Fect, 
winch multiphcd together, the Product 15 435: 69 
Fl tor the Content of the Frgure ABDC, Tam 
for the Square G H mn, th: Braſt-Wall GH, and 

Jaumes is 15 Feet, the heightn H6:; 26Feet, 
11:11) tiplicd as betore, makes 93 : go Feet, tor the Content of the Square G H m n. 
Fcet. Parts. 

By the "like manner of Working you will? ABDC: 438: 60 

| {Ce Contents of the Squaic IK RV:| The Squad Hmn: 93 :9g0 
, 6 likewilc the Chimrn.cy-Shatt in com- IKRV: g2: 16 

py. toct, and 8 Foot high, multiplied to The ShattIL: 78: co 

get!:cr a+ before, is 72 Fect tor the Contents : 

Ad! thite tour Sums together, the Total Al 


The Sum 693 : 66 
693 : 66 Feet, doubled is 1387 Feet +, Feet doubled. 693 : 66 
the Contcnt of ihe Chimney according to _— - 
Cuſtomary mealure, The Total Sum. 1387 : 32 
Which reduccd into Perches as before, is 5 Rod 26 Foot. 
Note that Slate-work and Tyling, alto Roofs of Houſes, Timber-work, Parti- 
tions and Floors, arc mcaſurcd by the Squarc of 109 Foot. 


FROAL IK 4 
How to meaſure Boards, Glaſs, Pavement, Wainſcot, and the like. 


N the laſt Problem we have ſaid that Boards, Glaſs, Pavement, and Wainſcot, 
and the like, they are commonly accounted by the Foot or Yard 3 Thercfore to 
make this plain, we (hall in(tance only upon Boards which are commonly cut out in 
long Squazes, Y 
How to meaſure them, 
Take the length and breadth in Inches and Parts, multiply one by the other, the 
Product will ſh:w the Content in Inches, that divided by 144 (the Numbcr of 
Inches in one Foot) the Quotient will tell you the Number of Feet, and the re- 
mainder are inches. 


For Example. 

Admit I have a Board that is 7 Foot long, and 18 inches broad 3 multiply $4 
Inches (which is in 7 Feet) by 18 inches, the ProduQt is 15123 whichdivide by 144 Such Rules 
the number of Inches in a Foot of flat-meaſure, and the Quotient ſhews 10 feet, are made by 
and 72 remains, (which is 4 of 144) therefore the Board contains 10 foot + ; {tt Hays in 
but many times the. Board falls out to be broader at one end than it is at the other, Fl 
then add together the breadth at each end then take the 5 for the true breadth, and p. po ceb. 
work as before, . 

And what have bcen ſaid of Board-meaſure, the ſame is to be underſtood in the 
way of mcaſuring not only Boards and Glaſs, but likewiſe all manner of Wainſcor, 
Pavement, Floors, and ſuch like 3 they depend upon one and the ſame Geometrical 
ground, though they be rcckoned by different meaſures, as you ſee by the Perch, 
Rod, Square, Yard, or Foot, according to the Cuſtom of the Place, therefore it 
needs no further Example. 


Kee 2 Extend 


The eArt of meaſuring Book V. 
Extend the Compaſſes always from 12 Inches unto the breadth 18 Inches, the 


ſame extent will reach from the length 7 Foot, unto the number of Square Foot in 
the Board, whichis 10 £2, Foot. 


PROBL. IIL. 


The Menſuration of Solid Bodies of Timber and Stone, and firſt 
of Squared-Timber. 


Vv Hatſoever hath length, breadth, and thickneſs, is called a Solid-body ; as 
Timber and Stone, and the 1:ke, which are uſually meaſured by the Foot : 
And therefore you are toobſcrve that a Foot of Timber or Stone is a Foct every 
way in the form ot a Die. 
Suppoſe a piece of Timber being at each end 16 Inches one way, and 25 Inches 
the other, and 14 Foot long, to find the Content. 


By the Line of Numbers. 
Take the middle between 15 and 25, which you will find to be 20, then to find 
the Content. ; 
Extend th: Compaſſes (always) from 12 Inches unto the Mean Square 2© Inches 
the ſame will rcach from the letgth 14 Foot turned twice over to 38 ?, Foot of 


Timber. 
{be Arizhmetical way- 
Thus, ABxAC, x BD 
— ——— —==cto the Contents in Feet 38 +; 4, 
144 ' 4 
Or thu, ABxACxBD "mM 
— =qcrcduccd into inches) ; :; Fc. 


1788, 
A common * ct it is common withthe Carpenters to add the breadth and thickneſs together, 


Error amongſt and to take the half thereof for the mean Square, but that way is very erroneous, 
, = Carper- eſpecially when the difference = the (ide is much. 


C_- : 


16] M > JQ 


WULIAT 1 


MOL 


In the former Example one fide is 2 5, the other 16, the Sum 41, the half 2o £, 
Inches; that is, half an Inch too much, for the Mean Square is but 20, fo that by 
faking 2O z, it makes the piece of Timber 40 Foot *,, when it is but 38 ?, Feet, 
which is two Foot too much. 

Now if a piece of Timber be tapering, the common way is to take the Square in 
the middle; andſo to work as in the laſt example, but it is erroneous. 

le. X 
Admit a Piece of Timber were 2 5 Inches Square at one end, and 15 Inches at the 
other, and fourteen Foot long, 
This is the true way by Arithmeticks 
 ABqþ+DEg+ &#.xBD AiSZABxXDE 
==Contents 39 2. 


432 


Carr: XI of T anter aid Stove, 


_ 


PrRoBL. IV. 


How to find how many Inches in length will make one Foot of Timber, in 
a piece that is equally ſquared at each end. 


Uppoſc you have a piece of Timber that is ſquare 16 Inches every way, and you 
would know how many Inches in length will mke one Foot of Timber. 


Fy the Line of Numbers. 
Extend the Compaſſes always from 16 Inches the fide of the Square to 12 Inches, 
the ſame turned twice over from 12 Inches will reach to 6+ Inches, the length for 
one Foot of Timber, 


The Arithmetical way. 
17233 


==%6 3;20r6 } Inches. 
' AC16q 


PROBL. V. 
How to meaſure round: Timber. 


AY you were to meaſure apiece of round Timber, whoſe Diameter or thick- 
neſs at citherend is-2$/Inches, I defire to know how many Inches in length 
will make one Foot of Tidber. 


By the Line of Numbers. | | 
Extend the Compaſſes from the Diameter AB 20 In 


4 ue unto the conſtant Num- 
ber 13, the ſamediliance will reach from 12, trned twitgover unto 5 4 Inches for 
I K, 1 oor, as AD. - 4 


CY 
» 


The Arithmetical way. 


2187 
— —=zAD 5 7.5 Inches, for one Foot. 
A By 
A X Fa D WITT N 2 fret 
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WIL'W4 
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Having the Diameter of a piece of Timber, as admit it to be 20 Inches, and the 
length ſuppoſe 15 Foot 3 to find the Contents in Feet. 


By the Line of Numbers. 
Extend the Compaſſes always from 13 ,* to the Diameter AB 20 Inches, the 
fame diſtance will reach from 15 the levgth turned twice over unto the Contents 
32 & Feet in the piece. | 


Thi 


The «A! rt of meaſuring 


The Arubmetical way. 
Square the Diametcr AB 20, apd it is 400; treble it by 4, arditis 1600, mul- 
tiply it by the length 15, ard the Product is 240co, that divide by 72g and the 
Content is 22 ,;, Fect. 


Here is likewiſe another brief Rule Arithmctically thus. 

Square the Diameter A B 20, and it will be 400 3 multiply that by 11, and it is 
4400, divide it by 14, and the Quotient is 314, and 4 remains, which multiplied 
by the length 15, the Product is 4714 3 that divide by 144, and the Quotient 15 
32 c.* 

Now the common way uſcd by Artihcers, is to meaſure round a picce of Timber 
or Tree, and to take the one fourth part for the Square, which is very erroneous and 
falſe. 

For Example. 

The meaſure of the Circumference of the Piece before-going is 62 \, Inches, 
the ; thereot is 15 ,”, Inches, which they take to be the Square 3 which multiplied 
into it {clf, produceth 246 +, for the Area of the Baſe 3 which multiplicd by the 
I:ngth 15 Foot, the ProduQt is 3697 ,*, the Contents in Feet and Parts; that di- 
vided by £44, the Quotient is 25 ,*,, that is diffcring from the Truth no leſs than 
7 Foot, which the Buycr hath more than his due; but I conceive they agree in the 
Price to fiand to that mcaſure, by reaſon of the waſt in Chips before it is brought 
into Squares but the belt way will be to meaſure the Tree right, and afterwards al- 
low for the Waſt; or «Ie in time Error will be taken for Truth, and Truth will be 
accountcd Error, as it is by too many this day. 


How to meaſure @ round piece of T aperigg Timber. 

Admit the Diameter of a great End of a picce of Tapering Timber be AB 20 
Inches, and the lefler end CD 16 Inches, and the length EF 15 Foot. To had 
rhe Content the commog way is this, add both the Diameters ao and 16, the Sun 
is 36, the halt is 18 for the Mcan. : 

Then extend the Compaſies always from 13 ,*, to the Mean-diameter 18, the 
ſame will reach from the length 15 Foot turned twice over unto 26 ,', Foot, 


The true way by Arithmenick. 


ABg+CGqHABxXCG:xEF 
MON: of 5-2" content is Feet, 26 "+ 
550 
PRODPDEIL YE 


How to meaſure a Pyramidal piece of Timber. 


A Dmit you have a piece of Timber to meaſurc, whoſe thickneſs at the Baſe is 
25 Inches AB, and breadth A C 16 Inches: And the length of the picce 
DK 15 Foot. | 


A I foot Dy 


” 


p SLOAIOO?7 
WIGS GAP IOTY WOOTSS SIS COOOIAS 
if 
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Cav. IX. of 7 timber and Stone. 


By the Line of Numbers. 

Firſt, by the Line of Numbers tind a Mean-proportion between 25 and 16 by di- 

viding in into two parts, and the middle will tall upon 20 Inches, the Mecan-pro- 
portional required, 

Then extend the Compaſſes always from 20 £, unto the Mezgn-proportional 20 

Inches, the ſame diſtance will reach trom the kength 145 Foot turned twice over un- 


to 13 ,*, Foot of Timber. 
The Arithmetical way. 


ABXACxDE 
— 13 Foot >: Parts of Timber in the Picce. 
432 
Or, 
ABxACx+*DE 
—==13 Foot /'*, Parts, that is 13 Foot and above three 
144 (quarters. 


PRrRoOBL. VII. 
How to meaſure a Conical piece of Timber. 


A Dmit you 'had'a Cone Piece of Timber whoſe Baſe or Diameter at the 
A A B is 2b Inches, and the length ehercot CD x 5Faat, tis requized _ 
how many Foot of Timber is in the Picce. 


Extend the Compaſſes always from 23 .*, unto the Diameter AB 28, the ſame 
diſtance will reach trom the length r 5 Foot turned twice over unto 21 +, 


The Arithmetical-yeay. 


ABqxCcD 
A — = $1 = Foot of Timber in the Cone-Picce. 
550 
C H A ÞP, d $ 
For the Burden of « Ship, or ber Tunnage, take theſe Rules following. 
SECT. I. 


45 Foot, the breadth of the Beam, 17 Foot, the depth of her Hould g/Foot, 
always to find the Tunnage. | 
Mulciply the breadth by the length, and the Produd multiply by the depth in 
Hould, and divide by 100, and the Quotient will ſhew you the Tunnage to bein 
this Example 68 ,\.*, Tun, Or 


© to you were to find the burthen of a Ship that the length of her on is 


—— 
— 


j$ The Art of meaſurins Book V. 

Or extend the Compaſſes always from 100 to 17 the breadth, the ſame cxcene 
will reach from 45 the length, tog £&+. 

Then extend the Compaſſes from 1 unto9. 5, and the ſame diſtance willreach 
from the depth in Hould g Foot to the Tunnage 68 ,*, Tun of King's Tunnage. 

But for Merchants Ships, who give no allowance for Ordnance, Malts, Sails, Ca- 
bles, and Ancizors,. which is all a Burden, and no Tunnage. 

You muſt work thus for the Tunnage, 


—— -_ 


—_— 


3 &*& 89 7 
45X17X9 . 
— -qq ;: Tun Burden. 
95 


Or, extend from 95 always to the length of the Keel 45, the ſame will reach 
from the breadth 17 ot the Beam toa 4 Number, {as to8 :,) then extend from 
1t08 27, the fame diſtance will reach trom the depth in Hould 9 Foot to the 


Burden 72 if, Tun. 
SECT, Ill. 


Having the Proportion of any one Ship in Burden, with the length of her 
Keel, to build another of any Burden according to that proportion. 


Dmit I have a Ship of $0 Tun, the length of her Keel is 46 Foot. Now I am 
A to build a Ship whole Keel mult be 65 Foot of the fame mould ; I defire to 
know how many Tun (ſhe muſt be. | | 
Extend the Compaſſes from 46 Foot unto 65 Foot, the ſame extent will reach 
from the Burden 80 Tuh, being turned 3 times over unto 225 2, Tuns, 


Note that C The Arithmetical way. 
Sgnifies the $0 x 65 C 
Cs A the a =2 D225 ,, Tuns. 
umdoer Ppre- . 
ceding, F 46 C 
SECT. IV. 


Now I would build a Ship of twice the Burden, that is 452 Tuns; Now I 
would deſirc to know, the length of her Keel. 

Extend the Compaſſes from 226 unto 452, the * of that diſtance-will reach from 

the length of her Keel 65 Foot unto the length of the greater Ships Keel 81 2, Foo 


A Dmit you had a Ship of 226 Tuns, and the length of her Keel is 65 Foot; 


fere. . 
Note, / C The Aritbmetical way. 
ifies th 65. C.x 452. | 
Ro Haw of +4 C: ; NY —==3r L Foot. 
the quantiry 7 226 


7 g 
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Chap. Xl. The Art of Gunntry. 


CHAP. MI. 


Containing the Principles of the Art of Gunnery, in a Compendious 
form, with divers Concluſions both Arithmetical, Geometrical, 


Inftrumental, and by Tables. 

[ 

The Qualifications every Gunner onght to have, and the Properties, Duty, 
and Office of a Gunncr. 


H ought to have skill in Arithmetick, to work any Proportion by the Rule 


SECT. 


of Tree, to extract the Square and Cube Roots, and to be pats & in the 

Art of Decimal Arithmetick, and co be skiltul in Geometry 3 that he may 
be abl: to mealur hcights, depths, bre:d:his, and lengths; and to draw the Plot 
of any picce of ground. A Gurner that hath a Charge ought alſoto have in readi- 
nefs a\l necelary things tor his A.tulicry ; 

As Wheels, Ax!c-trecs, Ladl:s, Rammers, Shceep-<kins to make Spunges, Gun- 
powder,Shot, T-mpions,Cihain (hot,Crol> bar. (hot,Canvas,or Scrong ? apcr to make 
Cartrages,Fire works, Artiticial TourcheszDark Lanthorr's again, (to Mount and Dif- 
mount Guns.) Hind-ſpikes, Coyns, Budge-Barrels to carry Powder, and Baskets to 
carry Shot to your Piece. When Ic ifure will permit,he is to choole yood Match,to arm 
his Linltocks in rcadincls for to give thre, and allo a pair of Caleper Compaſſes to 
meaſure the Diameters of Stot,or the Muzzlc or Biſc-ring of a Piece, or the hike ; and 
alſo a (mall Brafs pair of Scales and Weights.a kuicc divided into Inch. s,and $ or 10 
Parts in every Inch, for the ready mcaluring of Cartrages, anc how to fill them. 

A Gunner ought to know the Names, Length, Weight and Fortitication of every 
Picce about the Chamber (that is as tar as the Piece is laden with Powder) and be 
ablc totell] readily how much Powder is a due Charge tor any Fiece, what Shot is fit 
how many Matrofſcs mutt attend the fartie, how many Horſes or Oxen will draw 
the ſaid Piece, or Men, it occaſion be. He muſt be careful in making choice of a 
ſober honeſt man tor the Yeoman of the Powder ; and he muſt not bear up the H ad 
of his Powder- Barrels with an Iron Tool, but with a Wooden Millet, which can 
never fire the ſame : A Gunner ought to try his Piece, to know whether it be true 
bored or not,to proportion his Charge according to the thinneſt tide of th: Metal. 
and according]y take his direRion at the Britch of the Picce, juſt over that place 


where by Art he tinds the middle of the Bore within the Piece is 3 by which means 


a good Shot may be made wut of a bad Piece, 

Retore he makes @ Shot, he is to corfhider, that if the Piece lie point blank, or 
under Metal, he ought to put in a ſufhcicat Wadd atter the Shot, to keep ic cloſe to 
the Powder; for it thould not be cloſe, the Piece will break in the vacant place 3 but 
in caſe you mount your Piecr, put no Wadd atter the Shot. 

And one chiet thing is to know very well how to diſport his Piece, be it cither 
true bored, or not true boxed, which he may try hrit. 


When a fic man is entertained, the Maſter Gunner (whom he ſerves) ſhould bring - 


him to his Picces, and give him the Denominations of his Fiece, and parts thereck : 
which when he hath learned, which is the Baſe-ring, and Trunnion-ring, the Muſſel- 
rinz, and the like, (you may (ce their names in the Figure of the Gun without more 
words 3) and likewiſe the Crows, Haud(pikes, the Coyn,and the like 3 and how far in 
the Bore is called the Chamber ot the Piece : Theſe things underſtood, he may pive 
them further direiors 3 it is pity that the Gunners at Sca did nor exerciſe the Sea- 
men in this knowledge, as the Corporal doth in Muſtcring of them with thcir Mul- 
quets 3 for wantof this knowledge the greatcft part of common Seamen are fo dull 
and ignorant, when they be riquired to fiand by a great Gun in titne of Fight. 


Ffret SECT; 


—— —— — — ——  — — 
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Who were the Inventors of Gun-powder, and ſome Principles of 
Philoſophy fit to be known. | 


QC Ome Italians have writ that Archimedes the Philoſopher was the firfi Inventor of 
v ) Guns and Gun-powder: Or whether this be truth or not Learned Men are of 
divers minds; Munſter, and Gilbert Cognor have written, that Guns were deviſed 
hiſt in the year 1370 by a Monk, whom Mwnſter calls Bertboldus ; but our Country- 
man Dr. Dee in lis Mathematical Preface, that an Engliſh man was firſt Inventor of 
Gun- powder in another Country, and they tw(t made uic of it from him alſo our 
Engliſh Chronicles do report, that in the year 23808 Monk did accidentally let fall 
a ſpark of Fire upon Brimſtone and Salpeter beaten to powder in a Morter covered 
with a Stone, he (ecing this mixture blow off the Stone from the Morter, did there - 
upon devile a kind oft Powder, and taught the Venettans huw to uſe the ſame in 
Pipes of Iron, | 

Every Simple Body is cither Bright and Light, or «le Groſs and Dark, and Pon- 
derous, and according to the variety and difference, it is always naturally carried 
towards (ome one or other part z the World hath height as upwards, -or depth as 
downwards | 

All pure and rare bodies aſcend, as the Fire more than the Air y but the thick and 
grols bodies deſcend, as the Earth more than the Water. 

Nothing worketh naturally, but in that which is contrary to it, and more feeble 3 
the form working, is aided by the Qualitics 3 and the matter ſuffering, which (uf- 
fereth by the Quality. 

Nature is extremely curious, as well of her perſeQion, as her conſervation ; and 
then when all things cgn{pire, as well the Action that cometh from the Agent, as 
the Paſſion from the Patient, hath proportion. | 

Accident hath its variety from the ſubject, and goeth not from one thing unto 
another. 

Evcry Corporal thing repoſeth in its natural place z Nature admitteth no Empreſs, 

A body raritying, it elf, the place thereof increafeth as the body increaſeth 3 the 
refiftance of the moved proportional to the Mover furthereth the motion, the lon. 
ger the Chace of a Piece, the louder the Report z the force of the tiroke of a Shoe 
dependeth on ahe (wiftne(s of its motion. 


+» 


FE Sz cr. I. 


The Deſcription and Uſe of the Gunners Scale, upon which is all ſorts of 
Ordnance, from the Canon to the Baſe, their Weight, Lading, Shot, and 
other things appertaining to them. 


His Scale is made according to the Diameter of our Engliſh Ordnance, $ inches 
| long, being the Diameter of a Canon-Royal 3 and it may be made of Silver, 
Braſs, or Box, or any other fine-grained Wood, that will not warp. Upon one 
fide arc ſer the Names of all forts of Ordnance, and in the Angle ot meeting with 
the Names, is the Diameter of the Bore; and in the Angle of the Step is the com- 
mon length of Gich Piccesz and upon the edge of the Step is how many Paces theſe 
Pieces (hoot point blank, and joyning to the Line of the Diameter of the Fiece, in 
their reſpe&ive Columns is the weight of the Gun, the breadth of the Ladle; the 
length thereof ; the weight of the Charge in Powder 3 the Diameter of the ſhot; the 
weight of the Shot 3 And then a Line of Inches ; each Inch divided into 10 partis,and 
likewiſe into $ parts, unto which the Lines of the Diameters of the Bore are ex- 
tended, alſo on the edge of the Rule there is a Line of Numbers, by which you 
work many uſeful Queſtions in Gunnery, as you will find in the following ww 
be 


Crap. XI. The Art of 7, mn 


41 


The Uſe of this fide of the Scale. 

e you come to a Piece of Ordnance, and it is delircd to know what Piece it 
is, take the Scale, and put it into the Bore of the Piece, the liep that tits it tells you 
the Name of the Picce, underneath you have the common weight of the Piece, the 
breadth and length of the Ladle, weight of Powder, Diameter of Shot, and weight 
thereof. 

Ar for Example. 

Admit I came toa Gun, and found by the tormer direQions, that her Diameter 
of the Boreis 4 { Inches. Aod I hind her Name is Demiculverin lowcr than ordi- 
nary 3 and g or 10 Foot the uſual length, and the Pact s the Picce carries point blank 
are 194: and the uſual weight 20001. breadth of the Ladle 8, and length 12 Inches, 
the weight of the Powder 6 * z and the Diameter of the Shot 4 Inches; and the 


weight 9 L. * : 

The Savkanacian of the Scale may ſerve likewiſc for the Table following 3 only 
take notice, that under Inches and Parts, the ficli figure to the 1ctt hand is Taches, 
and the other is {0 many $ parts of an Inch, 

A1 for Example. 

Admit you enter the Table with a Saker of the loweſt ſort , the hcight cf the 
Bore is 3 g Inches, 8 Foot long, the weight 1400, breadth of the Ladle 6 ;, 
lkogth g $ loches, weight of the Powder 3 pound 6 ounces, Diarmcter of the Shot 


3 2, weight of the Shot 4 pound 1 ounces, and the Paces the Piece carries ( by Alex 
Bioncs's Table) is 150 ot 5 Foot to the Pace. 


Obſerve that the Ladle is but 3 Diameters of the Shot in length, and + parts of 
the Circumfercence from the Canon 3 ro the whale Culverin 1 allow the Charge of 
Powder to be about two Diameters of the Piece ; From the Culwrin to the Mini- 


on the Charye to fill two Diametecrs and a halt ; all from the Minion to the Baſe 
three Diametcrs of Powder. 


| 
| 


ow SQ Qs|© A w+. 7 
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Ordinary Minion. 3 : Ol7 ; of 32ols : o|8 : 4j2 : 8|2 : 7/3 : 4\120 
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Saker the lowcli Lorc. 3:4/8:0 14006 : 419 3: 6/3 ; 6'3 : 2/4 :12]150 | 
Ordinary Sakers. 3: al : © =500|6 : 6[10: gl4 : ol; : 4's : olz60 
Sakers of the oldeſt (ort. 4 + ©[10: © 180017 : 2111: ofs : 03 : 617 : 51163 
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Loweſt Demicanon. > 3 2111: c[5400| 1: 4/20: c|14: of6 : olzo: oþ156 | 
Oxgdinary Demicanon. 6s : 4[12: 0j569c] 2: 022: of17: 56 : #[32; of162 
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The Deſcription of the other fide of my Gunners Scale. 

Opon the other ide is a Scale of 8 Inches divided into four quarters, and betwixt 
each quarter above it is three Colamns, wherein is the weight of all forts of Iron 
Shots from 2 ounces to91 4 pound; and of Lead from 3 ounces to 106 pound 2, 
and of Stone from 1 ounce to 26 £2 pounds each diſtinguiſhed from other by their 
names, written in the tirſt Inch, and the weights and meaſures, accommodated into 
our Englith Azerdupoiz; weight of 16 ounces to the pound, and to our Foot of Af- 
lize of 12 Inches to the Foot. The Line of Inches being likewiſe divided into 10 
parts, the whole into 8o, may (erve for Protraction. There is alſo the Gunners 
Quadrant divided into gO deg-in the outmoſi Limb, and in the ſecond Limb within, 
it is divided into the 12 points of the Gunners Quadrant, and each point into 4 parts 
and in the third Limb is a Geometrical divilion of right and contrary ſhadows, for 
the ready taking of heights and dittances 3 and there is alſo a Geometrical Quadrant, 
wich cach ſide divided into 10 parts, and each 10 parts divided into 10 more, The 
Uſe chercof in taking of heights and diſtances is in the 16 Chap. of the Second Book 
of the Deſcription of Inſtruments : But the Ule for tolevel, orelſe tomount or Im- 
baſe avy Picce of Ordnance, is in the 34 Seton of this Book. To the fide thereot 
IS ticted a piece of Braſs of the ſame breadth as the Scale in thickneſs, with two holes 
within an Inch of cach end, and two Screws fitted to ſerve the four holes,as you may 
ſee in the Figure, that if you would level or mount any Piece of Ordnavce, Screw 
the Plate tothe end at B, with both Screws, and put the Plate in the bottom'ot the 
metal as far as he will go, and put the Tomping in upon him to keep the Plate faſt, 
and then leveland mount your Piece,as iv 33 Scion dircAted : But if you will Im- 
baſe any Piece of Ordnance, you mult ſcrew the Plate to the end A, and letthe fide 
with the Line oft Numbers be next the Muzzle, and: ſtop it with the Tomping, as 
before then Imbaſe your Piece, or put him under the Line of Level as you will, to 
what degree you pleaſe 3 and when you have done, ſcrew the Plate to the fade :« B, 
with a {crew at one end, and a ſcrew at the other. There is alſo over the weight of 
the Shot a diviſion of the right Ravges,and dead Ranges of Randoms of any Piece of - 
Ordnance, upon any mounture from o degrees to 9o degrees. There is allo'a plain 
Scale,on which there is a Line of Chords, with the Gnomon-line, and 2 Line of fix 
hours of the ſame Radius,and a Line of Rhumbs,with the Line of Signs 3 and this is 
ſor the making any Dial in any Latitude by the tollowing dire@ions, and alſo for 
the making any Triangle, or reſolving any Queltion in Navigation, or Afﬀtronomy. 
There is alſo a Bras Pin in the Center at C for to hang the thred and Plummet on. | 


& ® 


; SRCT; . IV: 
The Uſe of the Line of Numbers on the Scale. 


Knowing the weight of one Bullet, to find the weight of another Buller, 
the beight being given. 


Bullet af Iron of 6 Inches height, weigheth 3o 1. what will the like Bullet 
A 7 Inchcs in Diameter (or height) weigh. 7 

Extend the Compaſles from 6 Inches to 4 Inches Diameter, the ſame diſtance 
will reach from 30 /. weight, turned- three times over unto 47 }. 10 qunces, the 
weight of a Shot 7 Inches high. {4 


The darithmetical way. 
39 x 343 ; 
—— ===47 |, 10 ownees 3. | 
216 i 


That is Cube 6-makes 216, and Cube 7 makes 343 3 then by the Rule of Pro- 
portion multiply 343 by 30, the Produ@ is 10240, divided by 2 vs, the Quotient 
is 47 pound, 434, which is 10 ounces. | : 


By 


Crab! RI. 


By the Tables of Logarithms. 


The Logarithm of 6 is 


——— 0771512 
— ——}4 zo 


The Logarithm of 7 is 


Subtract the uppermoſt Number out of the lower, the diff. increaſing. —— 0669468 


The triple of this difference is 
Added to the Logarithm of 30 l.——; 


— ————— — OOO —— 


14771212 


16779616 
Now to know how many ounces **, is, work thus by the Rule of Proportion. 

If 100 gives 64, what will 16 ounces give? Anſwer, t00unces 3 fo the Shot of 

7 Inches Diameter weighs 47 /. 16 ounces or 47 £.*, pound the like way of work 


Gives the Logarichm of the weight 47 57, 


is with all ſuch Queſtions. 


the weieht of an Tron Bullet being 30 pound, the Diameter is 6 


Inches, the weight being 47 **, what is the Diameter # 


Ivide the diſtance between 3o1., and 47 I. £}*, into 3 equal parts, and that di- 
ſtance will reach from 6 Inches to 7 Inches the Diameter required on the Line 


of Numbers. 
By the Logerithms, | 


The Logarithm of 


14771212 
36779717 


The Logarithm of 47 £2, 1. is ————— 


abo3go$ 


Uppermoſt Subtrate&from it, leaves the difference increaſing 


The diff.rence divided by 3, or the third part of this difference 


©6695Ok 
—— 7751512 


| Added to 6 Inches Diameter, the Logarithm 


Gives the Logirithm of 7 Inches Diameter required 


o8451014 


| | — | 
The Geometrical finding the Diameter for the weight of any Shot aſſigned. 


His Rule ſhews the proportion of the Diameters according to any weight given, 
as haying a Shot of one pound, 2 pounds, or 3 pounds weight of Metalor Stone _ 
aſſigned ;. if it be of one pound, divide the Diameter into 4 «qual parts, and five ſuch 
parts will make a Diameter for a Shot of the ſaid Metal or Stone that ſhall weigh 2 7. 
And diyide the Diameter of a Shot that weighs 2 1. into 7 equal parts, and 8 ſuch 
Patts will make a Diameter for a Shot of 3 1. weight; And divide the Diameter of a 
Shot of. 3 |. weight into 10 equal parts, and 11 ſuch parts will make a Shot for 4 1, 
nd divide the Diameter for a Shot of 4 1. weight into'r; parts, 14 ſuch 
arts will make a Diameter of a Shot tor 5 {. weight. And divide the Diameter of a 
Shot of 5 1. weight into 16 equal" parts, 17 ſuch parts will make* a Diameter for a 


Shot that, wilt weigh 67. ard to dividing each next Diameter into; equal parts more : - - 


than the next leſſer was dividedinto, and it wilt with one part added give the Diz- 
ot that will weigh'r }” more; and this'is near the truth, being only 


meter of a Sh 
Mechanical. 


340 | 
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Note that the Diameter of a Shot of any weight being doubled is the Diameter of 
a Shot which weighs $ times as much. Thus the double of the Diameter of 1 1.makes 
« Diameter of a Shot of $ {. and ſothe double of the Diameter of a Shot of 2 1. makes 
the Diameter of a Shot of 16 [. that is $ times 2 L, and fo the double of one of 3 L 
makes the Diameter of a Shot of 24 1. and the double of 4 |. makes the Diameter of a 
Shot of 32 1. and fo you may proceed as you pleaſe, and tind the bigneſs of any Shor, 

Notealſo, having the Diameter of a Shot of 1 1. double that Diameter it will 
make a Diameter of $ [. and treble the Diameter of 1}. will make a Diameter of 
a Shot of 27 1. and quadruple or 4 times the fame will make a Diameter of a Shoe 
of 64 |. and 5 Diameters will make a Ball of 125 [. and 6 Diameters of a Shot of 
1 þ. will make a Diameter of a Shot that will weigh 21671. 


SECT. VIE 


To oO what proportion is between Bullets of Iron, Lead, and Stone, by 
nowing the weight of a Shot of Tron ; to {on the weight of any oligg 
| Shot of Lead, Braſs, or Stone of the like Diameter. 


E proportion between Lead and Iron, is as 2 to 3, (© that a ſhot of 21, of 
Iroo, is of like Diameter or height as 3 4. of Lead, 


| As for e, 
A Shot of Iron of 6 Inches Diameter weighs 30 }, to find the-weight of a Shot 
of Lead of the ſame Diameter. br | 


By the Rule of Proportion. 
2—-30—-3 If 2 gives 309 whatwill z give? Multiply and divide, and the Quotient is 45, 
3 the weight of a Shat of Lead, 


By the Logarithme. 


gO The Logatithm of 2 is I mmmm—_ — —— 02 010300 
AX p——_ 
ga(45 The Logaricthm of 30 is —_—s ney n——— 14771212 
ZI The Logarithm of 3 is ————_———— 04771313 

| 1954242 4 


., Log, of 45}. the weight of the Shot in Lead of the ſame Diam. 16532124 


- - Extcnd the Compaſſes from 2 to 30, . the ſame diſtance ſhall reach from 3 to 45. 

$— 30--—43 - ;- The proportion between Iron and Stone is as 3to $3 fa that a ſhot of 3ol. of 

| 3 Stone is as big as the Shot of $01. of Iron; and 11 1. + of Stone- is of the ſame 

9o Diameter 6 Inches, as'a Shot of 3a 1. of Iron, and 45 1. of Lead » the proportion 

72 between Lead and Stone isas 4 to 1 3 ſothat a Shot of Leadof 40 I. is of the ſame 

ga(11t Wy 0 Stone Shot of 10 4. 

$$ proportion between Lead and Braſs is as 24 to 19. 
The proportion between Iron and Braſs is as 16 to 18. 

By 
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Note that the Diameter of a Shot of any weight being doubled is the Diameter of 
a Shot which weighs $ times as much. Thus the double of the Diameter of z makes 
« Diameter of a Shot of $ {. and ſothe double of the Diameter of a Shot of 2 /. makes 
* the Diameter of a Shot of 16 [. that is $ times 2 1, and fo the double of one of 3 k 
makes the Diameter of a Shot of 24 1. and the double of 4 1. makes the Diameter of a 
Shot of 32 1. and ſo you may procecd as you pleaſe, and tind the bigneſs of any Shot, 

Notealſo, having the Diameter of a Shot of x 1. double that Diameter it will 
make a Diameter of $ [. and treble the Diameter of 1 }. will make a Diameter of 
a Shot of 27 l. and quadruple or 4 times the ſame will make a Diameter of a Shot 
of 64 1. and 5 Diameters will make a Ball of 125 1. and 6 Diameters of a Shot of 
1 þ. will make a Diameter of a Shot that will weigh 2161. 


SECT. VILE 


To = what proportion is between Bullets of Iron, Lead, and Stone, by 
nowing the weight of a Shot of Iron ; to find the weight of any 7 
| Shot of Lead, Braſc, or Stone of the like Diameter. 


HE proportion between Lead and Iron, is as 2 to 3, (o that a ſhot of 2}. of 
Irov, is of like Diameter or height as 3 þ. of Lead. 


iT 


| As for Example, 
A Shot of Iron of 6 Inches Diameter weighs 30 1. to find the-weight of a Shot 
of Lead of the ſame Diameter. | 


By the Rule of Proportion. 
If 2 gives 30, what will 3 give ? Multiply and divide, and the Quotient is 45, 
the weight of a Shat of Lead, | 
| k By the Logarithms. 


So 
The Logarithm of 30 is —— — —— — — 14771 212 
The Logarithm of 3 iT ———————_———— 04771313 

| 19542424 


. , Log, of 451. the weight of the Shot in Lead of the ſame Diam. 16532124 


- : Extend the Compaſſes from 2 to 30, the ſame diſtance ſhall reach from 3 to 45. 
.- The pxoportion between Iron and Stone is as 3 to $; fa that a ſhot of 301. of 
Stone is as big as the Shot of 801; of Iron ; and 11 1. + of Stone- is of the ſame 
iameter 6 Inches, as'a Shot of 3o 1. of Irgn, and 45 1. of Lead z the proportion 
tween Lead and Stone isas 4 to 1 3 ſothat a Shot of Lead of 40 I. is of the ſame 
height as a Stone Shot of 10 /. 

proportion between Lead and Braſs is as 24 to 19. 

\- The proportion between Iron and Braſs is as 16 to 18. 
By 
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By the(: Rules aforegoing you may Calculate with eaſe, it lron ſhot be wanting, 
and the uther to he had, what weight any Shot of Lead, Braſs, or Stone 1s to ht 
any Picces of Ordnance 3 and by the fame Rules here is a Table Calculated, and 
doth ſhew the weight of any Shot of Lead, Iron, and Stone, from 2 Inches Dia- 
meter to $ laches, and quazicis of Inches 3 the proper Stone tor this puxpoleis Mat- 
ble, Pibbic, Blew hand Stone 3 (there may be a litt'e difference of weight in ſome 

+ fort of S:one : but theſe do nearly agree in weight 3) you muſt remember in loading 
your Picce with a Shot of Stone you mult not have fo much Powder as you do with 
Iron Shot, but abate according to the proportion that is between Stone and Iron, 


The uſe of the Table, to find the weight of any Shot of Iron, Lead, or 
| Stone from 2. to 8 Inches Djameter. 


— ——— - OS 
— — 


IE 
T - | Iron. Lead. Stone. 
a 75 Poun. Ounc, Poun. Ounc.}®oun. Ounc, 
| 
2 | | I 1 103;O 7 
Ss 72 s 9 p 4 610 g 
% [2 2 3 3|o 12 
2 3 2 14 4 5|! I This Table is exactly Calculated, 
i — ——|—| and the ufc thereot is very calie ; we 
Ln 135 101 7] will make it plain by two Examples 
14 127 211 13] I would know the weight of a Shot of 
2 6 085 I 512 4] 6 Inches, in Iron, Lead, and Stone : 
3 5 511 002 12] The firſt Column is Inches, the ſecond 
—_ — |—— | qyarters of Inches, the thixd Pound; 
4 [il 15 13 0713 6] avd Ounces of Iron, fourth Pounds 
4 1 z0 10216 ola C| and Ounces of Lead, fifth Pounds and 
4,3 12 10+ 18 I 5\4 12] Ounces of Stone. 
4 3 \14 14 22 515 ” Entcer the Table with 6 Inches Dia» 
Sw a | - [——— meter in the firſt Column, and in that 
5 | 17 05 26 2\6 8| Line you (hall have 3o pounds of Iron, 
5 |L |z0 130 217 8] 45 pound of Lead, 11 pound 4 Oun- 
5 2 |23 2 34 11's Ii] cesof Stone And likewiſc, for 4 In- 
$ 3 fas 6 39 99 14] ches + Diameter the weight of an Iron 
——_ Shot is 14 pound 14 ounces, of Lead 
s | 30 00145 OO!(II ©044 22 pound 5 Ounces, ot Stone ) pound 
6 |1 |24 ool5 1 0012 r2} 9g ounces and (o of the ret. 
6 j2|z85 ooſ7 oolig Og 
6 3 42 00162 cools 12 
7 | 148 oC[72 00\18 OO 
7 [1 0079 08:20 OO 
7 2 |58 0087 00/22 I2 
7 3 [43 00ig6, 00124 SS 
: | 171 o8|106 8126 1c 
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SECT. VIIL 


How by knowing the weight of ore Piece of Ordnance to find the weight of 
another Piece beirg of the ſame (hape and fortification, and of the ſame 
Metal, or any other Metal. 


þi* with a pair of Crallapers take the greateſt thickneſs of the Piece whoſe 
weight is known, at the Baſe-Ring ; and alſo the Piece, whoſe weight you 
know not. 


Example. .. 

Admit a Braſs Saker of 1900 weight, hath his greateſt thickneſs x1 L Inches 5 
Now I find the Diameter of the other Brals Piece, 'whole weight I know not, to 
be 8 2: Then proceed thus. 


As the Logarithm greateſt Diameter 11 7,5 ———— —— 006069 


es es AER 


The Logarichm of the leaft, & 27. — .—0942 0 
E Th:: Difference increafing— — -— ——x $69 
| 3 


* The triple of this Difference Subtra& —_ 
From the Logarithm of the weight given 1900 — 327875 


Reſt the Logarithm of $35, the weight required, — —__. 2 2228 


' - Orextend the Compaſſes from 11 4 to 8 2,*, Inches Diameter, the ſame diſtance 
will xeach'from the weight given 1900 pound turned three times over to 836 


pound. 


The Arithmetical way. 
C82 x1900 40 
c—— —— — $36. weight in Braſs. 
/ I C11; 


/ But if the Piece lad been Iron, whoſe weight you ſought, you muſt do @before 
C with the Braſs, and find che difference of their Metals by the laſt Problem, which 


is as16 £018, then ſay by the Tables, 


As the Logarithm of 15 — 


RENIEES Ota ., | 


Is to the Logarithm of weight in Brafs 336 —m—mm— ——292220 
So is the Logarithm of 16————— w—— 1204123 
412632 

® Rm 


to the Logarithm of the weight in Iron 743—————287105 


— 


Or extend the Compaſſes from 18 to 836 the ſame diſtance will reach from 16 
to 743 I. weight in Iron, 


The Arithmetical way. 


X $36 by 16 
_ — =743 1. of Iron. 
18 
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SRECT: BD 


How to make a Shot of Lead and Stone, the Stone being put in the Monld 


in which the Leaden Shot ſhould afterwards be caſt, to be of the like 
Diameter and Weight as an Iron Shot is of, 


—— 


LE Lead. Stone. Both REPHE 

3 | 5 |Poun. Ounc [®oun. Ounc, Poun. Oune, 

lk SLED 

it | |o 1:10 * 1 2 

I y @) 6*19 1:0 8 

2 (*) I 419 41 2 F 

2 |2 |t 1215 S 2 4 If you take 5 parts of the weight of 
—_ | the Iron (hot in Lead, and one part 
3 | 3 2Þ 103 12] Stone, it will come near the matter. 
3 \3 15 C\t o5 ©| Here you have a Table how much 
4 7 7\C 85s I | Lead, and how much Stone mult be 
4 |z [10 S|2 2 12 IO, together to make them equal to Iron 
— | | Shot, faom 1 Inch to 8 Inches Diame- 
'5 4 7\z 14 17 s ter, 

5s |3 |t9 4\3 12 23 ©, 

6 25 ol5 030 o 

6 i 32 os og % 

7 | 40 C3 @ 48 © 

w 14 48 _ oO 58 O 

$ | 159 C!12 O71 © 


SHREY 


How by knowing what quantity of Powder will load one Piece of Ord- 
nance ;, to know how much will load any other Piece whatſoever. 


AR you have a Saker of three Inches three quarters bore, and it requires 


4 pound of Powder ; what will a Demi-Canon of 6 + Inches require? Work 
as follows. 


As the Logarithm of 3 FZ.\, Diameter -——- —— 


CI ve ; 257403 
The Logaricthm of 6 7, Inches Diameter 281291 

the difference increaſing, _ ——— 23888 

Ras (3 
” The triple of the difference added ——- ———— — 71664 
The Logarithm of 4 the Powder, — —— —— 060206 


— ____ 


to the Logarithm of 20 4% 1. of Powder ———- 131850 


So that the Demi-Canon muſt have 204. 44 or 153 ounces for her Charge of 
Powder. 


By the Scale, extend the Compaſſes frem 3 4+ to 6 ,*>, Inches Diameter, the 
fame diſtance turned three times over from 4, will reach to 20 £. /. 


The Arithmetical way, 
C6 & x4 


— —— 201, 13 ounces of Powder for to load a Demi-Canon. 
3 > C 


Ggg You 


Ee ee en — 


— ——— — _—_— 
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You are likewiſc to underfiand that the Demi-Canon ſhould be fortified as well 
as the Saker, therefore find the weight of the Demi-Canon as in Sca. B. the weight 
ot the Saker being 1500 [. | 

The Diameter of the Saker is 3 £,\, Inches —— —— 257403 


The Demi-Canon Diamcter is 6 ,*,;, Inches ———9 
The OifFCIeNCC INCTEAlINg — — — — — 23898 
The triple of the difference by (3) — ————_— 
Added to the Logarithm «of 1600 weight of Saker — — — 320412 
Gives the Logarithm of $332 the Demi-Canon —$92056 


But ſ:ppoſe the Demi-Canon to be no more than 6000 weight,then proceed thus 
to hind the weight of Powder, 

The ſuppoled weight of the Demi-Cannon 600 —— — — 377815 

Add the weight of the Powder, it well fontiticd, is 20 AZ, —13 186g 


The Sum is 509684 
Subtract the weight of the Gun well fortified 8332 — 382074 
Leaves the weight of the Powder 15 /.- = {YG 


Fifteen pound being a (ufficieat Charge tor that Piece ; Or cxtend the Compal- 
ſes from 6-00 to $332, the lame diſtance will reach trom 20 ,*, to 15 1. of Powder, 
as betore. 

The Arithmetical way. 
6-00 x 20 pound 13 ounces. 
chnnes —==15 pound. 
8332 

Thus you arc always to take care of over-loading your Piece, which error many 
run into, when they call a Picce a Demi-Canon, they prelently load her with fo 
much as 15 allowed for ſuch a Picce fo named, icldom cxamining whether the Piece 
have Mcral enough for fuch a Charge, by which miltake they endanger their own 
lives, and others which (tand near. 


SECT. Xl. 
How to make a true diſpert of any true bored Piece of Ordnance, 


By the ſame Ow we have found how to proportion Shot and Powder to any Piece of 
yp you wy Ordnance true bored 3 before we Load and Fire, let us find the true Diſpert 
na £tic * 


meter of 2 


codircct the Shot to the afſigncd mark. 


Shot with a With a pair of Callipers (as in the Figure preceding) you take the Diameter of a 
Kring. 


Shot, and apply it to a Scale of Inches divided into 8 or 10 parts fo with the Cal- 
liperi take the greateſt thicknels or Diameter of the Baſe Ring, and by your Scale 
{cc how much that is 3 as admit that the length of the Linc ab cad, were the Diame- 
ter of the Baſe Ring, then take the Diameter of the Muzzle Ring 3 as admit it be 
ab, then divide the diflerence b d into two <qual parts, and one ct them is the Diſ- 
pert, put it upon the Muzzlc of the Gun as CB, and Rick it Taft on the top of the 
Muzzlc Ring witha little Pitch or Wax, and frem the Baſe Ring at A in-the Figure 
to the top of the Diſpert at B, take aim to the Mark you would ſhoot toy but if Cal- 
lipers be wanting, take a Stick that. is ſtraight and flat, and two Strings with two 
Musket Bullets at their ends, and two Loops made at'the other end, the Stigk being 
ſomething more than the Diameter at the Baſe Ring, and put the Stick upon the top 
of the Ring at the Muzzlz, as you fee the Figure HK on the Gun, and put the 
Strings nearer and farther,until they only touch the Muzzle Ring,and mark the Stick, 
and put the Stick on the Baſe Ring, and do in like manner, ard mark the Stick, and 
the Work will be the ſame, as it were taken by the Calipers, tor tHe diſtance of the 
Notches 
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Notches on the Stick will give the Diameter of the Baſe Ring, and Muzzle Ring, 
and half che differcuce is the Diſpert, as before, if the Piece be true bored. 


Another way to Diſpart a Picee of Ordnance. ' 


If the Piecebe not Chamber-bored, take the P;iming Lon, and put it down in 
the Touch-hole, until it reſt upon the Metal in the vottom of the bore, there make 
a mark op. the priming hron even with the Bale Ring ; likewiſe apply the Priming, 
Iron to the bottom of the M-tal at the Muzzle, and fo much highs as the mark 
is which you raade at the Bale Ring, than the Muzzle Ring, fo much is the Diſperc. 


PROBL. XII. 
How to know whether your Picce be Chamber-bored. 


Ifpert your Piece the hiſt way, then with your Priming Iron take the Diſpere 

this laſt way 3 which done, compare it with the other Diſpert firlt found, 

_ what it wants (bcing doubled) is the difference of the Chamber from the Bore 
ot the Piece. 


Admit the Diſpert tound is three Inches, and by this laſt way is but two Inches, 
it Chews that the Chamber differs from the true Bore on each fide one Inch ; (o that 
if the Bore of che Piece be five Inches high, the Chamber being one Inch on each 
fide lower, is but three I-ches high : The like Obſcrvation we would always have 
you to make, that you may not afterwards be deceived in making Cartrages of Can- 
vas and Paper to load the (ame, 


SECT, XII. . 


How to know what Diameter every Shot muſt be of to fit any Piece o 
bo Ordnauce, or to chooſe Shot for Ordnance. "9 f 


} 


Ake the Diameter of the Bore of the Piece, and divide into 20equal parts, and 

one of thoſe parts is ſufficient vent for any Piece, the reſt of the 19 parts mult 
be the height of the Shotz but now adays moſt Gunners allow the Shot to be juſt 
one quarter of 2n Inch lower than the Bord , which Rule makes the ſhot too big tor 
a Canon, and too little for a Faulcon 3 but if the mouth of the Picce be grown wi- 
der, then the reſt of the Cylinder within by often ſhooting 3 to fit ſhot to ſuch a 
Piece, you muſt try with ſcveral Rammers-heads, until you find the Diameter of 
the Bore in that place where the Shot uſeth to lie in the Piece; and a ſhot of one 
twentieth part lowes than that is fic for the Piece, therctore let Gunners remem- 
ber to try the Piece as directed, 


C8 CT. AV. 


How? to find what Flaws, Cracks, and Honey-combs are 
in Pieces of Ordnance. 


His is a good way, as ſoon as you have diſcharged a Piece of Ordnance, cover 
Toa mouth of the Piece cloſe, and fiop the Touch-hole at the inftant time; if 
there be any unkrown Cracks or Flaws which go through the Metal, a {moak will 
come through thole Cracks and Flaws it nor, the Gun is ſound. 


There is a way to refle& the Sun-beams when he ſhineth, with a Looking-glals or 
Steel in at the hollow Cylinder of the Picce for by this means a bright and clear 
light will be withio,and by thar light you will fee every Flaw,Crack,or Honey-comb. 
. Ggg 3 : But 


-—D— — - 
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But by this way you may ſce at any time 5, take a Stick ſomething longer than the 
Piece, cleave the end of the (aid Stick, for to hold an end of a Candle, light the 
Candle, and put it into the clctr end of the Stick, and put it into the Piece ; by this 
I;ght obſerve by degrees wherher from the one end to the other there be any of the 
torctaid Flaws, Cracks, or Honey-combs in the Piece. 


This is a uſual way likewiſe, if in ſiriking a Piece upon (ſeveral places of the Me- 
ta! with a Hammecrof Iron, you ſhall at any ſtroak hear a hoarſe found 3 then with- 
out doubt there is Honiey-combs ;* but if in ſo ſtriking the Piece you ſhall at every 
ſtroak hear a clear ſound,then you may be fure your Picee is clear of any Hony-combs, 
Cracks, or Flaws. 


SECT. XV. 
How to find whether a Piece of Ordnance be true bored, or not. 


|, Iiſt, there muſt be provided a Staff, and two Rammers heads upon the Staff,” 

and on the Rammers heads there muſt be two right Lines drawn upon them z 
to divide the two Rammer heads (that are the juſt height, and fit the bore) into two 
cqual parts, and draw Lines on the Staff, that the Lines on the Rammer heads may 
{tand alike, at one end, and at the other end, as you fee in the Figureat LM. And 
let the Staff come through one of the Rammc:r heads about 9 Inches longer than the 
Cylinder of the Gun 3 then lay a flat Stick on the Muzzle Ring, and hold the fide of 
the Quadrant (on the Gunners Scale) to the Stick, and by the String and Plummer 
tind the middle, or upper and lower place of the Metal; then after you have found 
the upper and lower Point of the Metal, put the Rammer head L into the Gun, and 
let one hold it hard, and right with the Marks on the upper and lower part of the 
Metal with the Lines on the Rammer head above and below, whilſt you put a 
Priming tron in at the Touch-hole, and ſtriking hard on the Rammer head, make a 
Mark 3 then pullit out, and apply the Line on the-Rammer head to the Mark on 
the upper and lower edge of the Muzzle of the Gun, and you may preſently fee how 
much the Maik is from the right Line of the Rammer head, to the right hand,or 
ro the Icft 3 that is, it the Matk is juſt on the right Line, the bore is in the midii : 
But if you find it a quarter of an Inch on the right or left hand, fo: much lieth 
the bore ei;her to the right or left z and in ſhooting, the Piece muſt be ordered ac- 
cording]y. 


But now to know whether it is thicker upwards or downwards, or how the bore 
is, the way to know this, find the Diameter to the Piece at the Touch-hole with a 
pair of Callipers, then bend a Wire a little at the very end, that it may catch at the 
Metal when it is drawn out; after the Wire is fitted thus, firſt put it into the 
Touch: hole till it touch the bottom of the Metal in the Chamber; then holding it 
in that place, make a mark upon the Wire, juſt even with the Touch-hole : after- 
wards draw upthe Wire, until it catch at the Metal at the top of the Chamber ; 
and there make a mark upon the Wire juſt even with the Touch-hgje : The diffe- 
rence betwixt the two marks is the wideneſs of the Chamber under the Touch- 
hole, and the diſtance between the firft mark, and the end of the Wire, having half 
the Diameter of the Chamber of the Piece ſubrrated from it, will leave the half 
of the Diameter of the Piece at the Touch-hole if the Piece be true bored : But if 
this meaſure be more than halt the Diameter, then the bore lyeth. too far from the 
Touch-hole, and the upper part of the Metal is thickeſt 3 but if it be lefs, the un- 
der part hath moſt Metal. 
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One Example will makg it very plain. 


Suppoſe that the Meta] at the Britch be repreſented by A B CD, and the Metal at 
the Muzzle by e f g þ, and the bore of the Piece I, whoſe Center is 1, or the bore 
K., whoſe Center is m: and find the Diameter of the Pizce to be 15 Inches at the 
Tonch-hole, the halt thereof is 7 ; Inches. Then I tind by a Wize the Diameter 
of the bore co be 5 Inches, but the bottom of the Metal is 10 £ Inches, half the Dia- 
meter of the bore being 2 + Inches, which ſubtractcd from ro £ Inches leaves $ 
Inches, which is + Inches more than the Diameter of the Metal, that ſhews the 
Centre of the bore to be at R, and the thinneſt of the Metal is undermoſt, and 
there he is like to break h1it ; beſides, it fhews that you mult add halt an Inch to 
your Diſpert of a true borcd Piece, to make a Diſpert tor the Piece to ſhoot well ; 
But if the bottom of the Metal had been found 9 ; Inches, then ſubtraRting 2 # 
Inches leaves 7 Inches 3 which is halt an Inch lefs than half the Diameter of the Me- 
tal, and theretore the thinneſt part of the Metal is uppermoſt, and the Diſpert muſt 
be ſhortned half an Inch. View the following Figure. 


A. 
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SE8#r. XVI. 
To kviow what quantity of Powder ſhould be allowed toa Piece of - 


rdnance not truly bored. 


A Dmit the Diameter of the Mctal of the Piece at the Tonch- hole be 46 1nches, 
and the Drameter at the bore is 5 + Inches, the weight of the Pirce 4$50, 
(uch a Piece requires £1 4. for her due Charge, (being near two Diameters of het 
bore is Powder: ) But I find the foul or bore to be an Inch out of his place, or an 
Inch from the middle of the Metal; then I conclude, that the thinneſt part of the 
Metat is 4 Inches g parts, and the thickeſt fide 6 and + parts; by which it appears, 
that one hide js jult 2 Inches thickey than the other fide, as you may ſee plainly by 
this Fizure 3 in which the Line AB 
divided is the Diameter or greateſt 
thickneſs at the Touch-hole, every Di- 
viſion repreſents an Inch from the in- 
ward Circle to the outward Circle, is 
the thickneſs of the Metal; the inward 
Circle repreſents the bore of the Piece, 
which yo may fee is an Inch from the 
true bore or Centre of the outmoſt Cir- 
cle 3 therefore -you muſt work to find 
the weight of Powder as if the Picce 
| were fortified no more than only fo 
much as the thinneſt part bf the Metal is, which here doth appear to be 4 Inches 4 
parts, which doubled makes $4 th which add the Diameter of. the bore 5 5 makes 
14 Inches, which call the lefler Diemetcy- | 


To find tht weight of' Powder Proceed thus. 


The Logarithm of greatel} Diameter 16 is —— —— 220412 


The Logarithm of the leſs Diameter. r4 — 462 
The Difference decreafinga——— ——— 53co 
(3 

The triple of the Difference Subtraled—— — — —— 17400 
From the Logarithm of 1s /. Powder 204139 


Leaves the Logaiithm of the Powder 7 i, hk —— ———18573g 


So that 7 pound £, gf 6 ounces is 1 ſufficient Charge for ſuch a falſe bored Piece 3 
or extend the Compaſſes from- 16 to 143 the fame diſtance 3 times repeated from 
11, will reach 7 £, pound, as before. 


The Arithmetical way. 
C 14is| 2744 x1! 


——  — 


C16 is | 40g6 


-====7 pound 6 ounces, as befoxe. 
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How Monls, Forms, and Cartrages, are to be made for any ſort 
of Ordnance. 


Artrages are uſually made of Canvas or Paper-Royal; to make them, firſt 
$+ take the height of the bore of the Piece, and allow £&, part of the Diamceer 
for the Vent, and make the breadth of your Cartrages three Diameters of the Cham- 
ber of the Picce, befides the ſewing or paſting, and from the Canon to the whole 
Culverin is allowed about two Diameters of the Piece, from the Culvering to the 
Minion the Charge is the length of two Diameters 5, and all from the Minion to 
the Baſc three Diameters of Powder, but make them at firſt about four Diameters 
long, and according to the dixeQions here given mark then 3 or put a pound of 
Powder into cach Cartrage, and meaſure how full it kills it by your Scale for each 
Gun, and ſo you may know how to mark the Cartrage for the full loading or di- 
miniſhing of your Powder, according to the adeber badnelſs thereot; and for 
the extraordinary over-heating of the Piece. Having reſolved what ſort of Ord- 
nance are to ſerve you, accordingly have a form of Wood turmed to the height of 
the Cartrage, which isthe ;, part of the Diameter of the bore, and half an Inch 
longer than the Cartrage 3 before you pafic your Paper on the Form, firſt tallow it, 
ſo will the Canvas or Paper ſlip off without ſtarting or tearing; if you make for 
taper bored Guns, your Forms muſt be accordingly tapered 3 it you make Car- 
trages of Canvas, allow onelInch for the Sears 3 but of Paper + of one Inch (more 
than three Diameters) for the paſting. When your Cartrages are upon the former, 
having a bottom ready fitted, you muſt paſte the bottom cloſe, and hard round 
about,chen Jet them be well dried; and mark every one with Black or Red Lead, or 
Ink, bow high they ought to be filled; and if you have no Scales nor Weights, 
theſe Diameters of the Bullets make a reaſonable Charge for the Canon 2 +. for a 
Culverin 3, and for the Saker 3 3, for the lefſer Picces 3 + of the Dllameter of the 
Bullet, and let ſome want of their weight againſt the time they are over-hor, or elſe 
you may <ndanger your (elf and others. 


SECT. XVIIL 


How to make Ladles, Rammers, or Spunges for all ſorts 
of Ordnance. 


PÞ Maftcr Gunner ſhould know how to Trace, cut out, and alſo make up and 
figiſh all Ladles, Spunges, and Ramrhers, and diret others how to make, 
and finiſh the ſame ready for uſe. 

You have in the Tablein the third Se&ion the length and breadth of the Ladle, 
anſ{werablc to cach Gun in Inches and parts, and you muſt allow half a Diametce 
more to inclolſe the head of the Staff within the Plate; the Button, or head of the 
Ladle- ſtaff muſt be the height of the. Shot almoſt ; for Spunges, their bottoms and 
heads are to be made of fott wood, as Aſp Birch, Willow, to be one Diameter 2 in 
length, and 2}, or a very little lels of the height of the Shot, and covered with 
Sheep-skins, and nailed with Cooper's Nails, that together the may fill the concave 
of the Piece. 

Let the Head of the Rammers be of good hard Wood, and the height, (as be- 
fore) one, and the length + of the Diameter of the Shot at one end next the Staff, 
it muſt be ſo turned, that a Ferril of Braſs may be put theron, to ſave the Head 
from cleaving, when you Ram home the Shot, the Buttons or heads muſt be bored 
2 for the Staff to be put in, and faſtned with a Pin through, and the Staffs length a 
Fog more than the concave of the Gun. 


To 
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To make a Ladle for a Chamber-bored Picce,your Compaſſes opened to juſt the 
Diameter of your Chamber within + part of an Inch, divide the meaſure into two 
equal parts, and with that diſtance draw a Circle on a Slat or Paper, and take 4 
parts of the Circumference of that Circle for the breadth of the Plate of the Ladle; 
andfor Cannons, the length ought to be ſuch as at twice to hold the juſt quantity of 
Powder, Rammers and Spunges tor Sea ſervice, are made of four-ſtrand rope, well 
ſerved with Spun Yarn that they may be {tiff for uſe. 


SE CT. XIX. 
How the Carriage of 4 Piece ſhould be made. 


Eafure the length of the Cylinder of the bore, and once, and half that length 

(hould be the length of the Carriage, and in depth tour Diameters of the 
bore of the Picze at the fore-cnd, in the middle 3 and +, and at the end next the 
ground 2 and +, the thickneſs the Diameter of the Shot 3 the Wheels ſhould be one 
half che length of the Piece in height the Saker and Minion muſt exceed the for- 
mer by + part, the Falcon and Falconer by one lixth part, Sea-Carriages arc made 
Icfs, and of another form. 


$2 CY. XK 
To know whether the Trunnions of any Piece of Ord- 


nance are placed right. 


M Eaſure the length of the Cylinder of the bore from the Muzzle to the 
Britch, Divide the length by 7, and multiply the Quotient by 3, and the 
ProduR will ſhew you how many Inches the Trunnions muſt ſtand from the 
bottom of the bore of the Piece, and you muſt know that the Trunnions ought 
to be placed, fo that * of the Picce may be ſcen above the Center of the Trun- 


rioDs. 


SECT. XXNI. 
How much Rope will make Britchings and Tackles for any Piece. 


I Ships that carry Guns, the moſt experienced Gunners take this Rule, Look 
how many foot your Piece is in length, four times ſo much is the length of the 
Tackle, and their Britchings twice the length and if the Ropes'be ſuſpeded not to 
be good, they nail down Quoyns to the Fore- Trucks of heavy Guns, that they may 
have no play 4 and if Britchings, and Tackles, and Quoyns ſhould give way m 
foul weather, preſcntly diſmount her, that is the ſureſt way. 
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SECT. XXIL. 
What Pomder is allowed for Proof, end what far Aion of each Piece. 


OR the biggeſt fort of Picces as Canons; for Proof +, and for Service * the 
Fain af hcr' Iron Shot, tor the Culverin the weight of the Shot a'moſt for 
Proof, apd-for Attion ,, for the Sakir and Faulcon, for Proof the weight of the 
Shot, and for aQion 7, and for kflcr Pieces the whole weight of the- Shot, for fer- 
vice and forProot give them one and 4 of the weight of the Bullet in Powder. 


SECT. XXII. 
The difftrence between the common. Legitimate. Pieces, and the Baſtard 


Pieces, and extraordinary Pieces. 


(,_— call them Legitiratg Pigces, ..that have due length of their Chaſe ac- 
cording to the height of thelt bores, Baſtard Pieces arc ſuch as have ſhorter 
Chaſes than the Proportion of their boxe- doth rcquirez and Extraordinary; are 
fach Pieces 'as have tinger Chaſes, than the proportion” of their bore pre ; 
and theſe are called Baſtard Canons, Culvetrins; and fo likewiſe of Saker and Faul- 
con, which by your Scalc, and the Ruke thereon, you'may preſently find, 


SE CT, XXIV. 


Hm Powder is made, and ſeveral ways to how whether Powder be de- 
Wy cazed or no, by moiſture or age, in pats,” or 'i# whole. ') (' 


Owder was always made of Salt-peter,, Brimfione, and Charcoal z but in theſe 
latter times experience hath till mended the goodne(s or ſtrength of it more 
than it was ip former times by much ; The beli ſort that is made at this prelent time 
is made <F (ix Pzrts Saltpeter, Brimftone 'one part, and Charcoal one part, The 
common Piſto)-P-wder is now made of $altpeter five parts, one part of Brimſtone, 
and one of Coal z Canon-Puwder of Saltpeter four times as much as of Brimfiene, 
and as 'of Coal. Thc reafon why Pifio!-Powder bing the firongeft is not fo good 
for the Cannon as the Cannon-Powder which is the weakeſt, although you take bur 
ſo much of che Pitiol-Powder as you find to be of like ſtrength with thar quan- 
ticy of Cannou- Powder he tor the Charge of the Piece: And the xcafon why Can- 
non-Powdcr'is bcit tor Ordgance, is, becauſc it takerh ap a greater room in the Cy. 
linder of: the Piece than Pitiol-Powder ; and fo it hath the greater length or fortifi- 
cation of Mctal about it ia the Piece, 


This Natbon Nye, Maſter Gunner of Worcefler, found by an experiment made 
by him atDeritox the 19 of March Anno 1644, he loading a Saker-bore Piece of 
fron, the thidkncls of the Metal about the Chamber was 2 Inches. with 4 pound of 
weak Cannon-Powder, which filled the Cylinder of the bore 9 Inches juſt. He 
fired, and the-Piece went off fate; and he faich, he loaded her again with one 
pound and & of tine Powder almoltt, which filled the bore but 2 Inches and 5, and 


when the Gun was difcharged, it broke into divers picces, as there is witneſs enough 
in that Town: 
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How to know good Powder. 


The harder the Corns of Powder arc in feeling, by ſo much the better it is, Se- 
condly, Gunpowder of a fair Azure or French Ruflet colour is very good, andit 
may be judged to have all its Receipts well wrought, and the proportion of Peter 
well refined. Thirdly, Lay three or four Corns of Gun- powder upon a white 
piece of Paper; the one three fingers diſtant from the other, and hre one, it the 
Powder is good, they will all fire at once, and leave nothing but a white chalky co- 
lour in the place where they were burned, neither will the Paper be touched 3 but if 
there xemains a groſneſs of Brimſtone and Saltpeter, it is not good. Fourthly, If 
you lay good Powder on the Palm of your hand, and fet it on fire, it will not burn 
you, Fitthly, To know the beſt amongſt many ſorts of Powder, make a little heap 
of every fort, and then ſetting thoſe heaps one from the other, mark well when you 
put fire intothem, which of the heaps did take the fire the ſooneſt; for that Powder 
that will ſooneſt be on fire, (moak leaſt; and leave leaſt lign behind it, is the beſt ſort 


of Gun-powder, 


SE c T. XXV. 
Hoiw to make an excellent good Match to give fire to any Ordnexce. - 


Ake Cords made of Hemp that is not very fine, or of Tow which is better, (al- 

though it will confume ſooner, and twiſt it until you have made the Strands 

as big as a mans little Finger 3 this done, boyl the ſaid Cords in firong Lye aſhes, 

and a little Sal:pecer,until all the Lye be waſted, and then make it up, and take the 

Feces or remainder into your hand, and through it draw the Match twice or thrice, 

then dry:ie, and keep it for ſpecial uſes, for Vaults, Mines, and moift weather, for 
it is very fit for ule any where, | p 


SECT. XXVI. 


How to make Powder that will not waſte with time, and preſerve 
that which is good from decaying. 


Y Bos time (ball not waſte it, take what quantity of Powder you will, and mix 
it with Brandy, and make it up in Balls, and dry them well in the Sun, or in a 
wart place, and keep them in Earthen Pots well glazed until you have occafron to 
uſe them; this Powder will not waſte with age, nor decay. 

To preſerve Powder that is good, all Gunners have, or ſhould have that reaſon 
to keep their Powder and Store in as good a dry place as is to be had in Fort or Ship 
convenient, and every Forinight, or at moſt three weeks, turn all the Barrels, and 
Cartrages(Barrelled up for readineſs} upſide down, fo will the Peter be diſperfi into 
every place and part alike; for if it ſhould ſtand long, the Peter will deſcend down- 
wards always as it lies, and if itis not well ſhaked and moved, it will want of its 
fircogth at top very much, and one Pound at bottom, with ſtanding, will be 
ſtronger than three at the top. Keep all Cartrages which are Htilled for the Piece 
againſt it is hot in Barrels by themſelycs, that you may know them by a mark when 
need requires, 
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To renew and make good again any ſort of Gun-powder that hath loft its 
ſtrength by long lying, or moiſture, or any other means. 


| gb moiſten the ſaid Gun- powder with Vinegar or fair water, beat it well in a 


ortar, and then ſift it througha tne Sieve, or a Search, with every pound of 


Gun powder mingle one ounce of Salt- peter that hath been mealed ; and when you 
have (o done, beat and moiſten this mixture again, until you ſee by breaking, or 
cutting with a Knife that there is no ſign of Saltpeter in it 3 moreover to corn this 
Powder when it is incorporated with the Peter as it ought to be, prepare a Sieve 
with a bottom of thick Parchmene made full of round holes; then moiſten the 
Powdes, which (hall be corned, with Water, put the ſame, and alſo a little Boul 
into the Sieve 3 and when you have ſodone, itt the Powder fo as the Bout! rollin 
up and down in the Sieve may break the clods of Powder, and make it by running, 
through the holes to corn 3 and that which will not go through, you muſt beat ic 
8210 until it will. \ 


SECT. XXVIIL 
To make Powder of divers Colours, and firſt to make White Powder. 


Ake of Saltpeter 12 parts, of Brimftone two parts, and of Champhir one 

part, beat, and ſift, and incorporate all theſe things together 3 and after you 
hove ſo done, beat them again, and fo oft until you are ſure they are well incorpo- 
rated, then moiſten it with Aqua Vitez and when you have thus done, corn the 
Powder, as you arc taught before, 


To makg Red Powder. 


Take the ſame things, and work them as before direed for White Powder,and 
es that was moiſined with Aqua Vite, now you muſt moiſten this with Vinegar, be- 
ing firſt boyled with Brak] wood until it be red as blood, which will make the Pow- 
der likewiſc {o in moiſtening of it, and then corn it, as is before taught. 


To make any coloured Powder. 


Boil the Vinegar in tranſparent Colours as you would have the Powder to be of, 
as if Blue with blue Bice, of Green with a little Verdigreace, and the like : always 
take care tbat the Colour be not too thick, but very thin, or elſe 1t will weaken the 
Powder that you make. 


SECT. XXIX. 


everal ſorts of Saltpeter, and a way how to make « ſort of Saltpeter 
F - excellent, with caſe, and leſs coſt than any way. 


A Rtificial Saltpeter is a mixture of many ſ(ubſiances gotten with Fire and Water 

out of dry Dirt and Earth, as out of Vaults and Tombs, and alſo Charnel- 
Houſes: the beſt of all is of Beaſts-dung converted into Earth, in Stables. or Dung- 
bills of a long time not uſed 3 and when itis to be made, it is made with a great 
deal of Charge. Another excellent ſort of Saltpeter is made on Flower that is cal- 
led Plaſter that groweth on walls four patts, of unſlaked Lime one part, and fo 
boiled over the fire with Water, and proceed as is uſual in making Saltpeter. But 
one way, Which is the moſt caſie and leaſt coft, I will ſhew you, 
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Book V. 
Take quick Lime, and pour warm water upon it,and let it ftand fix days,ftirring 
it twice or thrice a day 4 take the clear of this water, and {ct it in the Sun until it be 
waſtcd and the Saltpetcr will remain in the bottom, To retine Saltpeter, and make 
jt tit tor wl-, there is leveral ways, but this by fire I (hall only write of. Dothus x 
take an Hon Pot or Skellet and fill it with Peter, (ct it on the Fire, find cover it 
cloſe with an Iron Cover, or with a Stone; when the Saltperer is melted, take 
Brimſlone moſt hnely beaten, and caſt fome thereon 3 Kindle it, and Ict it burn un- 
til all the upper pant be burned, which will leave the Saltperer cloſe like to a piece of 
Marble, for che Brimſtone will burn up the greafineſs of the Saltpeter. It is ro no 
pur pole fo give a turther relation of this, by reaſon every Gunner may have his Peter 
ready made, rehned, and in Meal at the Ship Chandlers; or it he is conftraincd to 
make Petcr or Powder, he may have ſeveral Books which give a full and large de- 
{cription of the making thereof, as Nath. Nye, Targaglia, or Norton's Gunnery, to 
which I retes them, 
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SECT. XXX. 
How to load and fire a Piece of Ordnance like an Artiſt. 


- 3 O load your Piece, firft obſerve the Wind, and be ſure to lay your Budge-Bar- 

| rcl, or Cartrage of Powder to Windward of your Piece, and place your Lin- 
ſtock to Leeward, clear the Touch-hole,and Spunge her well, and ſtrike che Spunge 
on the Muzzlcto (hake off the foulneſs two or three blows. Stand on the right fide 
of the Gun, and let your Afſittant hold the Barrcl aſlope, fo that you may thruſt in 
the' Ladle 3 being tuil, give it a hog, then firike off the heaped Powder, he being 
on the yight ſide likewiſe, with your Body clear of the Muzzle, put the Ladle home 
to the Chamber ſteadily holding your Thumb upon the upper part of the Ladle- 
Raft, then turn the Staff until your Thumb be under it, and give a ſhake or two to 
clear the Powder out of the Ladle; as you draw it out, keep it up that you may 
bring no Powder out with the Ladle then with the Rammer put the Powder home 
gently, and after put in a good Wad, and thruft it home to the Powder, and give it 
twoor thice fixokes, to gather the looſe Powder together, and it will fire the ber- 
ter 3 be furc your aſliſtant have his Thumb on the Touch-hole all the while 3 then 
put ifi the Shot home with the Rammer, and after it another Wad, and then wich 
the Rammer give two or three firokes more to ſertle it home, that there may be no 
vacuity berween the fixrfi Wad, Buller, and laſt Wad; flanding to Windward, and 
your Piece (by the Diſpert) direQed to the Mark, Prime her, and let the Powder 
come trom the Touch-hole to the Baſe-ring, your Leg ſtanding forward, and fire 
the Powder on the Baſe-ring, and draw back your hand, and you have fired like a 
Gunner 3 but if you had given fire upon the Touch-hole, the Powder there would 
have endangered to have blowed the Coal and Linſtock of your hand; therefore 
you mult have a care of a great Touch- hole, 


SECT. XXXL. 
The difference of Shooting by the Metal, and by a Diſpert. 


Hooting by the Metal, as in the Figure A B, is thas, admit you raiſed the Muz- 
Sg zle-ring, and the Baſe-ring, and the Mark, with your Eye in a Right-line, if 
you put the Gunners Scale intothe Muzzle with the Plummet hanging to it, you 
ſhall find it clevated, which will be more or lefs according to the length of the 
Piece, and in regard of the feveral differences of the length and Diameter of her 
Bife and'Muzzle-ring, nG certain proportion can be affigned for the Randoms, but 
chey vary according to the length of the Piece, 


SECT. 
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SECT. ANN 
Huw to dired a Piece, to amer d an ill Shit that was made, by 4 Di;pert. 


x Fer you have made one Shot. and find th: Picce carry putt over the Mark then 

\ load your Picce 35 Þath been before taught, and when your Picce Vos ciriftly 
aga'n(t the Mark, ovl: rve how mach the att troke ot che Shot appears et ove thic 
Mark, fo much longer make your Diſpert, that the fop of it mav be quit fecn from 
thc Britch of the Piece in a dictt Livre with the ſhroke of the Short 4, and then Level 
your Picce with this new Diſp.r: to the «tfipncd Mark.give Fire, ans it may prove 2 
goed Short, it the hrit Shot had fAlruck under the Mork, then bring the Pt cc in all 
points aS bet.res mark how much the Ditpert Is over h- Shot, and cur it yuli ig 
thort, as berg tithe Biitih, you may difcern the top of it, the Mark of the Bile- 
Ring,, and the liroke of the Shot in a Right line, when you perceive it is of ſuch 4 
Iength, level the Piccc to the intended Mark as at the tirft, P:ime, ond give hre. 

It the tirtt (hot had tiruck on the right hand of the Mirk, ro mend it you mult 
k vel the Piece as formerly, you ſtanving bchind che Britch of the Picce, obſcrve the 
ſtroke of the Shot over the Diſp.rt, and what part of the Baſe ring you \.w in 2 
Right line with the Dibpere, and the ſtroke of the Shot, {it up a Pin with alicele 
totr Wax there on the Bale-ring. then level your Piece to the Mark intended by this 
Pin, and the tv it Difgerr, and you ray make a fair Shot; for when you !icvelby 
the Meral of the Bafſt-ri g where the Pin is placed ard the Mirk 3 look over the top 
ot the Dilpert trum the Mark in the Batc-ring, and you thall hind the Picce to lic qult 
{o much to the lett, as the former Shot ſtruck to the right from the intended Mark, 
which ſhould in all lik: hood prove a good Shot, unleſs there be ſorne other impe- 
dimcnt. 

But it the Shot b- both wide and too low, then you muſt uſe both direions, as 
bctore taught to make the next Shet 3 firtt regulate the Dilpert by curtiag ic ſhorter, 
zccording as the Mark ot the Shot is lower than the intended Mark, then by the lalt 
R.lc mend the ſhouting wide thefe things Core with care and diligence, youu may 
be ſurc will mend a bad (hot, 


SECT. XXXIIL. 
Of ſhooting by Elevation cr Random at a Mark. 


HE Random of a: Picce is the whole diſtance from the Platform upon whick 

the Piece is diſcharged anto the hut tall or graze of the Buller on the Levet- 
line 3 oron the ground called che Hozizomal Flain, Now it is very difficult, and 4 
thing uncertain to artive hercin unto cxaQneſs withour much experience of the 
Piece 4 and therefore every one that will lcarn to ſhoot at Randonr mult drew his 
Piece into a level ground, where firſt ſhooting level, he mult ob{crve that diltsnce 
in Feet and Paces 3, then mount Fis Piece to one degree, and mark where that doth 
gra7e,and thus find the dittance of every degree tom the Lev-l to the tenth degreegor 
as high as the Picce will mount 3 and by thele dittances mike a Table, ro which an- 
nex the degrees againli che diltanc.s, by winch Table, and the Rule ot Proportion, 
you may tind how tar another Piece will convey her Shot trom degree to degree 3 
but in caſe you cannot have the liverty, ror Powder to do that you (hall have a 
Tablc here that was mate out of a Saker cight Foot lorg (by Nath. Nye, as inthe 
torti-th Chaprer of his Book) where he faith, he loaded hcr with three pound ot 
Powder, the Shot at ore degree of mounture was carried 225 Pacesz the next Shoe 
was at hve degrees Random, and at thar mounture the Shot was conveyed 4.46 
Paces 3 and the next trial was at feven degrees mounture, and the Random was 595 
Paccs; the litt trial was at ten degrees mounture, which feat the Shot 6 0 Pacers, uf 
five Fooi to a Paces 
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Whilit he made theſe Shots, he loaded the Piece himſelf with looſe Powder, ex- 
atiy weighed, and weighed the Wad allo, and beat down the ſaid Wad with four 
Itrokes (© near as he could by the ſame fircrgth, as he did the time before; allo he 
let the Piece cool betwixt each Shot of it (clt, fiaying above halt an hour betwixt 
each Shot, hc put no Wad after the Bullet 3 Shaw 1 the Picce was mounted, he tri- 
cd the {trength of his FYowder, and noted it down, to compare with other Powder, 
w know i:s ſtrength by 3 and that is the way all Gunners muſt take, that intend to 
make good Shots at Random. Notealſo that all Gunners ſhould be able to draw an 
exaQ& Deſcription of any Garriſon, and every obj: & that licth near his Works (by 
the Rules of the ſeventh Chapter of the Art of Surveying by the Sea-Compals in 
this hiſth Book 3.) fo that he may know what is within reach of his Guns, by 
which means he ſhall be ready at all times to know his Diſtances by his Maps : 
Then after he hath made one Shot, he may make another Shot to any Diſtance he 
plcaſcth, ; 


Example. 


Suppoſe I know the diſtance by my Map where the firſt Shot grazed to be 704 
Paces, the mounture of the Piece being 4 degrees, how much muſt Imount the 
Piece to convey her Shot g00 Paces. ; 

You muſt propertion theſe diſtances of Random, to thoſe in the Table follow- 
ing: ſaying, if 704 Paces require 370 Paces, (as isin the Table at 4 degrees of Ran- 
dom) what number will anſwer unto goo ? 


Work thus. 
370 x g00 
=—_ m—_——— cy 
794 
Or thus. 
The Logarithm of the Shot made 704 is — 234757 


The Log, of the number in the Table againſt 4 deg. viz. is 370—256820 
The Logarithm of goo Paces Randomis | 295424 
The Sum is $52244 

267487 

Gives the Logarithm of 473 Paces, which I look for in the Table of Ran- 

doms, but find no ſuch number there, but the next lefs is 461, a 
and the next greateſt is 550 againſt 7 degrees, the difference between two 
Numbers is 44, and 461 is 12 leſs than 473, and 12 is near one fourth part of 44, 
and therefore it ſhews that the Piece muſt be mounted at 6 degr. + to reach the Di- 
ſtance of 900 Paces. 
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* This is the Table of Randoms that was made out of the fore- _ 
named Saker of eight Foot long, and loaded with three Pound of | 26: 34am: 
Powder, and every Gunner is adviſed, if poſſible, to get Powder 


to make one by his own experience, and alwa 


the ſame Powder to try any other Powder he ſhall have an occafion 
to uſe, for this is one of the material things belonging to a Gunner, 
without which he can never make a good for at the time of a 
Leagure he muſt expe often to change his Powder, and ſome- 
tines ſhall have g pound of one ſort as good as 15 of another fort, 


as by ſhooting you may experience. 


SECT. XXXIV. 


How to make the Gunners Rule, being as In 


Piece of Ordnance with more facility than the Gunners Quadrant. 


| de the Quadrant on the back-fide of the 
Scale Cangot be conveniently uſed at «ll times, 
eſpecially when being near the Enemics Guns, and 
the wind blows hard: the Plumb-Line is too long 
before he lands Rill ; to remedy this, the Gunners 
Rule was ipvented z the Figure thereof you may (ce 
here; this Rulcr muſt be 10, 12, or 14 Inches long 
or more according as the Gun will require it, an 
muſt have a long flit down the middle thereof, the 
Head thereof make Circular according to your Gun, 
as you ec inthe Figure ; the Inſtrument is deſcribed 
Randing upon his Britch of a Piece of Ordnance 3 
in the middle of the ſmall narrow lit you muſt place 
a Lute-ſtring, ora well twiſted Silk-firing with a 
Bead on it 3 this Bead muſt be ſet to Inches and parts, 
as you hnd is agreeable to ſuch a degree as you muſt 
mount your Gun to, on one {ide the lit there being 
placed a Diviſion of Inches, and every Inch into 
10 parts,and thus it will ſerve for all ſorts of Guns 3 
but if it be for a particular Gun, then on the other 
fide you may place the degrees and minutes when 
you ſhall find it by the length of your Gun, how 
many Inches and parts correſpond thereto; but to 
uſe it with all ſorts of Ordnance, let it only be divi- 
ded into Inches and Parts. 
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SECT. XXXVI. 


How to give Level to a Piece.of Ordnance with the Gunners Rule at any 
Degree of Random. 


Our Piece being Loadcd in all points as is before taught, and you having 

brought the Piece in a Right line with tht Mark, the Diſpert being placed up- 
on the Muzzle-Ring 3 in like marner place your Ruler upon the Baſe- Ring, holding 
it upright, which you try with a Plum-line fixed thereto, Now having before the 
Diſtance to the Mark you intend to ſhoot at, admit it be 461 Paces, and the firſt ſhot 
you made for praQice out of that Gun, conveyed her ſhot at two degrees of moun=- 
ture 274 Paces, then according tothe Tables of Random, in S:ion 33,1 find 461 
againſt 6 degrces, to which I muſt mount the Gun to reach the Mark. 


Then to find by this Table how many Inches, and hundred parts of one Inch 
6 degre:'s will require 3, look in the Table above, and find on the left hand in the 
firft Column the length of the Piece, fuppole 13 foot, under 6 degrees in the com- 
mon-Anglc, you (hall find 16 3, Inches, and to that hcight I ſet the Bead on the 
Lute-ftring 3 then cauſe the Piece tobe mounted higher or lower, until you bring 
the Bead, the top of the Diſpert, and the Mark all in one Line, fiopthe Ficce in that 
poſition with a Coyn, then Prime, and give Fire. 


If you will ſhoot by the Metal of the Piece, ſubtra& the height of the Diſpert 
out of the Inches found by the Table, and the remainder mount your Piece unto 5 
if the Diſpert be 3 Inches £ long, ſubtracted from 16 : 44 found in the Table,leaves 
12 £2,0r 12 #. of an Inch,which is the height of the Bead to ſhoot the ſame diſtance 
by the Muzzlc-Ring without the Diſpert. 


SECT, XXXVII 
How by the Table to Level a Piece of Ordnance, without the Gunners Rule. 


FF you have not a Quadrant, nor a Rule, and would make a ſhot at 4 degrees of 

Elevation, lookin the Table, and find the length of the Piece, which ſuppoſe 
tO be 9 foot and half, right againltg + in the Angle under 4 degrees, you (hall have 
7 Inches to be the length of any Stick, cut, and ſet it upon the Baſe-Ring, and 
bring the top of the ſaid Stick, the top of the Diſpert, and the Mark in a Right- 
line with-your Eye, and Prime, and give fixe, and you may make a good Shot ; 
and if you will have no Diſpert, take the Dilpert, and mcaſure it upon the forelid 
Stick at the Baſe-Ring, and from it cut off its length, and the Remainer you, may 
uſe upon the Baſe-Ring. and it ſhall mount the Gun to 4 degrees, as before 3 and 
bring the top of the Stick, the Muzzle-ring, and the Mark ina Right-line, and you 
may make a good ſhot ; if the Diſpert were 3 inches,that cut from 7 inches, the Re- 
mzin is 4 inches, for the length of the Stick to be ſet on the Baſe-Ring, for to level 
the Piece wirhout a Difpert, 


The Art of Gumery. 


SECT. XXXVIIL 


How to make a Shot at the Enemies Lights in a dark Night. 


Ll Pon ſuch occaſion, to ſhoot at a Light ſcen in the Night, Dilpert your Piece 

with a lighted Wax Candle, or with a lighted piece of Match, that with 
your Eye you may bring the Baſe-ripg, the fired Match on the Muzzle-Ring, and 
the Enernics Light in a Right-line, (or mark) then give fire, and you may makea 
good ſhot. 


SRCY. AMML 


How to make a perfe# Shot at a Company of Horfemen, or Footmen paſ- 
ſong by the place where Ordnance doth lie upon a Level-ground ; and alſo 
to make a good Shot at a Ship Sailing upon a River. 


EY a Picce that will reach the way or Mark in a Right line that the Hozſe or 
Foot arc topiſs by, then your-Gun loaded fo with Powder that it may preſently 
take tire, and taking a Tree,” Buſh, or Hillock, or ſome croſs way for his Mark, 
and when the Enemy come near to that way in a Right-Line with his Gun, give 
fire: And (ſhooting at a Ship in a River, he muſt put his Piece to ſome ue 
Mark on the othcr lide the River, and when the Head of the Ship (hall begin to be 
betwixt the Piece and the Mark, and then give fire, 


4 F-Þ 0 4 


How to cauſe the ſame quantity both of Powder and Shot, diſcharged out 
of the ſame Piece, to carry cloſe, or more ſcattering. 


N the Book of Mr. Job Bate of Extravagants,he faith,take the quantity of a Peaſe 

of Opinm, and charge it among the Caſe-ſhot, and it will make the ſaid ſhot fly 

cloſer together than otherwiſe it would 3 for Opixm 1s of congealing and fixative 
nature 3 this a Scaman found by experience. 


SECT. XLLE 


How a Shot which ſticketh faſt within the Concavity of a Piece, that it 
cannot be driven home unto the Powder, may be ſhot out without hurt 
to the Gunner, or to the Piece. : | 


WW Hen any Piece of Ordnance is charged with ſuch a ſhot that will not be dri- 
ven home unto the Powder, then the Gunner to (ave his Picce from break- 
ing, muſt ſo imbaſe the mouth thereof, that fair Water for two or three days being 
put into the Touch-hole at ſeveral times, may run into a Veffel ſet under the mouth 
of the Gun, to (ave all the Saltpeter that was in the Powder: And then let the 
Gunner clear the Touch: hole, and put in as much Powder as poſſibly he can, and 
Prime, and give fire, and it will ſerve to drive out the ſhot. 

But when a Shot hath lain long in a Piece, until it is grown ruſty, and fo fticks 
faſt; put ſtrong Vinegar into the mouth of the Piece, and with the Rammer ſtrike. 
the Shot until it doth move, then put in Vinegar until it run clear through the Pow- 
der and Shor, Prime, as before, and give Fire with good Powder, andif it do not 
run through after it hath ſtood three days, clear the Touch-hole, Prime, and give 
fre, 


SECT. 
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CREPT, LE 


A Piece of Ordnance at the ſame Elevation, and towards the felf-ſame 


place, with the like quantity of Powder and Shot, diſcharged ſeveral 
times, what difference there is in their Raneecs. 


T Here hath bcen a Picce difchargecd in the ſpace of an Hour ſeven times, wi.h the 
like quantity of Powder, Shot, and Mounture. and their Ranges have been 
found as tollowerh ; the firſt (hot was conveyed 418 Paces, the (ccorid 438 the third 
442, the fourth 434 the hich 427, the axth 412, the (eventh 395, lo that the 
greatelt difference trom the firti ſhot was 24, Paces; this every Gunner mult take no- 
ricc of, if he intends to (hoot well at Random; the reaſon of theſe tmings is this, the 
fir(t (hot of Powder found, the Chamber of the Gun moiſt, and the Air quict, the 
ſccond ſhot, the Chamber was dried, and the Gun in a good temper, and the Air 
moved towards the Mzrk with the fir{t Bullet, and having lefs refiftance than the 
firfi, went beyond, and made the belt ſhot 3 and every ſhot after come ſhorter ard 
ſhorter, as the Gun grows hotter and hotter 3 the reaſon is, by how much hotter the 
Piece is, by ſo much the more attrative is the cavity of the Piece made 3 and bc- 
cauſe the ſhot i5 driven forth or expelled with no other thing, than by the Airs cxal- 
tation, or Wind, caulcd by the Saltpeter, therefore the oftner the Picce is tired, and 
the more hot, the more attraQive ſhe is which ſucketh and retaincth continually 
more of that Wind, which ſbould ſerve to expel the Bullet 3 and therefore the vir- 
tve expulſive in that Piece, doth more and more decreaſe, and the ſhot flycth not 
with that ſwiftneſs as it did before in the two firſt ſhots, which dricd and brought 
the Gun into his beft. temper 3 but the third and fourth ſhot is but little difference 
from the firſt, but the reſt differ every ſhot. 

Nicolas Tow doth report, that many ſhots being made at a Battery by a 
Piece, it chanced by ſorne occaſion, the Piece roſc up in ſuch ſort that it touched the 
ground with its Muzzle, a little Dog running by did ſmell into the Mouth of the 
Piece, and after a little time was drawn almoſt co the further end of the corca vity : 
They pulled him out almoſtdead\, this was done by the attraRtion of the Piece. | 


SR QY, , ZH. 


How to Weigh Ships ſunk, or Ordnance under Water: Or to know what 
empty Cask, will carry any fort of Ordnance over a River. 


fſeolsar Tartoglia hath well colleed from the Learned Archimedes , and hath 
N calculated the Proportion of Stone, and other Metals, what thcy will weigh 
inthe Water, and in the Air. 


All Men know by reaſon, that whatſoever is heavier than ſo much Water, as the 
body of the Metal thrufteth out of che place, os Veſſcl, will figk ; and bring lightcs 
than ſo much Water, will {wia. 


Tartaglia faith,that ordinary Free: ſtone weighing 93 pound in the Air,will weigh 
but 4$ in the Water, which is near as 2 is to !, between the Free-ftone, and the Wa- 
ter. And that Marble-ſtone that weigheth 7 /. in the Air, will weigh but 51. in 
the Water, which isnear as 7 £02, between the Marble and the Water. 


And Iron and Tin, that in the Air weigheth 19 1. will weigh 16 1, in the Wa- 
ter; ſoit is as 19 tO 3. 


Braſs weighing, in the Air 65 l. will in the Water weigh 55 1. and fo Braſs is to 
Watcr, as 65.to 55, 
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And Leid weighing inthe Air 304. will weigh in the Water but 27. fo Lead is 


to Watcr, a5 ZOto 27, 


And laftly, Gold in the Air being 17 [. in the water it 
will weigh but 16 1. fo Gold tis to Water, as 17 fo 1. 
He alſo lay«th down Rulcs ty weigh Ships, or Guns, or 
any thing elle in the Water, that hath not lain to0 long, 
and docked it (clt in Ouze : for it the thing ſunk be upon 
Sands or Rocks, it will weigh the better. He deſcribes 
Vefſels Loaden to be brought to the place where the thing 
ſunk, and a Globe ot Glals put in a Framc of Wood, 
and a place in the bottom of the Glaſs to put in ones head 
into the concave, he may both {ce and breath, and by a 
Windlcſs Rope, and weight to fink it, he may firſt let 
down the weight, and after heave himfclt down in that 
Frame, Cir is in the form of an Hour-glafs) to the bet- 
tom, and fo fling the Ship, and Guns, and when he will 
came ap to the top again, unwind the Rope, and the 
Frame will be guided upright, and heand it will come to 
the top of the water very ſafe, and faſten this Rope 
brought from the Ships to loaden Veſlcls, and then un- 
lade the Veſſels, and they will buoy up the Ship funk, or 
any other thing from the ground. 


Or it may bc done thus by a Float-Stage, and Capſton, 
with a Trunk of Lcather made fo thick thit no water 
can come in, and with a pair of Glaſs Eyes faſtened that 
no watcr can go through, fitted to the Caſe of Leather 


Briſtol Sept. 12.1667. 
by experience of a Spaniſh 
Ship called the Victory of 
Majork, funk in King- 
rode at the Pill ; ber Bur- 
then about 300 Twas, we 
weighed ber with 4 empty 
Lighters, of 30 Tun a 
piece,by laſhing the Ligh- 
ters at Low-water, Head 
and Stern; and at Higb- 
water we heav'd the Ship 
on ſhore by a Grepple, the 
Ship did riſe as tbe W ater 
did flow; and the Low 
water or two afterward, 
the Ship was free, and 
ſwom ;, the Ship and Wa- 
ter was Eftimated to 
weigh 1000 Tung, that 
the four Lighters weighed, 
ſhe bad no Goods in, but 
turned over as ſhe was up- 
on the Carein. 


within, and two Bladders blown at the brim or top of the Water, made faſt to the 


weighing of P'pe of Leather to buoy the mouth of the Pipe, while the Man goes down with 
Ships 1s where 
rhe water cbbs 
and flows 

much.. 


Ropes kt to fling, and make them faſt at liberty; then hale him up after a fit time, 
and by your, Vcſlels, as before, and Float-Stage, heave and buoy up the thing ſunk. 


Know this,that five Tun of Cask will ſwim a Canon of 8 or g000 weight,4 Tun 
a Demi-Canon, 3 Tun a Culverin, and 2 Tun a Saker, with all things belonging 


thereunto, as Planks and Ropes. | | 


SECT. XLIV. 


How many Horſes, Oxen, or Men will ſerve to draw a Piece of Ordnance. 


E Or every hundred weight of Metal, one Man 3 fo a Piece of 8500 Pound weight 
% requires $0 Men, and as many more Men as the Carriage may weigh, for 
every 500 weight of Metal, one Horſe, then 16 Horſes will draw a Gun of 8000 
weight 3 but in the Winter 24 3 alſo 17 Yoke 6f Oxen is thought [uffcient to 
draw a Picce of 8000 weight, but in the winter, they had necd to be'one third pare 


more. 
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A Deſcription of the Mortar-Piece, and how to make one of Wood,and 
Paſt-board ( for aneed,) Brace and Iron once being wanting. 


3 He fame Mctal that makes the beſt fort of Braſs-Orduance, they 

& make Mortar-Pieces with, and by theſe Meaſures 3 it the Di- 
ameter or Bore be nine Inches, let the Mortar be one Foot 
and halt in! , and let the Chamber, in which you load 
your Feds bh three Inches Diarneter, and four and a 
half deep; the thickeſt of of the Metal above the Touch- 
hcle three Inches, and the upper part thereof an Inchand 
a half. 


To make the Mortar-Picce of Wood and Paſt- Poard. 


Provide a Wooden-Rouler of ſuch bigneſs as you defire to make the Diameter of 
the Mortar, then greaſe your Rouler well, that the tiuff n1ay flip off that is put about 
it, which is Paſt-board and Canvas, and very well plied with hot Glue; and after 
let it dry a little while on the Rouler, and another while off trom the Rouler 3 and 
when this kind of Trunk is very dry, put ion the Rouler, and ſet itin a Lathe, 
and cut off both ends of the Trunk with a Chizel very even, then turn a Foot 
thereto with a ſhoulder to put the Trunk upon, and in the middlethereof make the 
Chamber for your Powder 3 if the Piece be $ Inches in the Mouth, let the thickneſs 
of the Paſt-Board-Trunk be 2 Inches thick, and 18 Inches long, the Britchor Foot 
10, the ſhoulder 2 Inches long, and 2 high, that when the Trunk is put og this 
ſhoulder, and joyncd with the Wood, it may be juſt even with the ſame z the Bore 
into which you put your Powder muſt be two Inches high, and three deep, Plated 
with Copper, Latcin, {if it be poſſible) as alſoall the reft of Wood that goeth ney 

: the 
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the Trark 3 when you have put the Trunk into the Britch of Wood, nail it round 
abut the foulder, making holes for the Nails, and then driving in the Nails upon 
(h.t Wool, that you made to receive the Paſt-boards or Trunk 3 then cover both 
Weod 1nd Trunk with good Belch-Cord and Glue again, and let it be well dried, 
it will laſt a long time4 and with ſuch you may ſhoot Ballouns into the Air for Re- 
Creation, 


$ECYT. IL 
How to fit and prepare Granadoes for the Mortar-Piece. 


-T HE Shot of great Mortar- Pieces «re malt commonly one tenth parth lower 

| thap the Bore, becauſe of Cording them, to flizg into the Mouth of the 
Piccc;/'and for fear of ſecret Cracks; which cannot be eaſily efpied, they arc 
coated with Pitch, ſo that being titted and preparcd, they do but juſt fit the 
Bore, 


How to make Fuſes. 


Every Granado Shcll hath an hole left to put in a Fuſe, or piece of Wood, 
jult like a Faucet, this hole muſt be juft one quarter of the Diameter of the 
wooden Fuſe, which Fuſe muſt- þe in length thee quarters of the height of 
the Granado 3 make it taper, and theft! fill it with compoſition, and drive it 
gently into the Powder that is in the Shell, leaving a little of ic without ; 
The Compoſition of this Fuſe is made thus 3 take one pound of Powder, four 
Ounces ot Saltpeter, and one of Brimſtone, firſt beaten to Powder, and fitted 
in a Sieve (cvcrally, theſe Ingredients being wixt together, your Compoſition is fit 
tor ule, 


Le | ' $xcr. ”Mr. 
How to make Granadoes of Canvas for the Mortar. 


HE operation of theſe Granadoes made of Canvas is quite contxary to theſe 
Tow” ſet down ; theſe are only fit tofire a Town, they are not of bo violent 
qxccutian as the precedent, yet altogether as coltly in the making 3 tor the making 
of them, fits picce of Canyas upon a xound Ball of Wood or Form, fo big as you 
would have your Gaanado, then take this Compoſitioh following ; four pound of 
Saltpetcr, two pound of Gun-powder duſt, and two pound of Brimftone ; all theſe 
incorporated, and moiſtned with Oyl of Saltpeter 3 tll your Caſe with this Com- 
pound, and cover it with Cords, and pierce the Sack full of holes, and in every 
hole ut an Iron Barrel, charged like Piſtol; theſe guſt be driven into the Sack un- 
to the head, then let there be an bole about an Inch deep, which ſhall ſerve to prime 
it with Pawder-duſt, moiſtencd will Oyl of Petrol; be ſure you Barrels have great 
Touch: holes, that the Ruſt through time may not choak them, and they will be 
xcady for (crvice many years, 


SECT... IV. 
How Graenadoes are to be charged in a Mortar, and fired. 


OU rrivft take great care in the Loadivg or Charging the Mortar, thus ; firſt, 
'F' weigh the Powder to a Drachm that you put into the Chamber, and afrer it 
put a good Flofe Wadd of Hay, ora Tampion of Wood, then cut a Turf off the 
þ jokes that may juſt fill the bottom of 'the- hole or bore of the Mortar vext the 
Widd ; Your Granado being prepared, with a coat of Pitch and Cord, as before 
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the Trurk , when you have put the Trunk into the Britch of Wood, nail it round 
ab ut the Foulder, making holes for the Nails, and then driving in the Nails upon 
(h.t Wool, that you made to receive the Paſt-boards or Trunk 3 then cover both 
Wood 2nd Trunk with good Belch-Cord and Glue again, and Ict it be well dried, 
it will laſt a long timey and with ſuch you may ſhoot Ballouns into the Air for Re- 
cCIcation, 


$EzcCrT. Il. 
How to fit and prepare Granadoes for the Mortar-Piece. 


"1 HE Shot of great Mortar- Pieces «re maſt commonly one tenth parth lower 

thap the Bore, becauſe of Cording them, to flizg into the Mouth of the 
Piccc; and for fear of {:cret Cracks, which cannot be cafily efſpied, they arc 
ccated with Pitch, ſo that being titted and preparcd, they do but juſt fit the 
Bore, 


How to make Fuſes. 


Every Granado Shcll hath an hole Ieft to put in a Fule, or piece of Wood, 
jult like a Faucet, this hole muſt be juſt one quarter of the Diameter of the 
wooden Fuſe, which Fuſe muſt þe in length three quartezs of the height of 
the Granado 3 make it taper, and thet fill it with compolition, and drive it 
gently into the Powder that is in the Shell, leaving a little of ic without ; 
The Compolition of this Fuſe is made thus z take one pound of Powder, tour 
Ounces of Saltpeter, and one of Brimſtone, firtt beaten to Powder, and fitted 
in a Sicve (cvcrally, theſe Ingredients being mwixt together, your Compoſition is fit 
tor ule, 


= ' 7; 3 * 
How to make Granadoes of Canvas for the Mortar. 


HE opcration of theſe Granadoes made of Canvas is quite contrary to theſe 

alrcady ſet down ; theſe are only fit to fire a Town, they are not of fo violent 
qxccutian as the precedent, yet altogether as coſtly in the making 3 tor the making 
of thera, fit a picce of Canyas upon a round Ball of Wood or Form, fo big as you 
would have your Granado, then take this Compolition tollowing 3 four pound of 
Saltpetcr, two pound of Gun-powder duſt, and two pound of Brimſtone 3 all theſe 
incorporated, and moiſtned with Oyl of Saltpeter 3 ll your Caſe with this Com- 
pound, and cover it with Cords, and pierce the Sack full of holes, and in every 
hole put an Iron Barrel, charged like a Piſtol 3 theſe gnuſt be driven into the Sack un- 
to the head, then let there be an bole about an Inch deep, which ſhall ſerve to prime 
it with Powder-duſt, moiſftencd will Oyl of Petrol; be ſure you Barrels have great 
Touch: holes, that the Ruſt through time may not choak them, and they will be 
xcady for (crvice many years. 


SECT, IV. 
How Granadoes are to be charged in a Mortar, and fircd. 


'OU muft take great care in the Loadivg or Charging the Mortar, thus ; firſt, 

weigh the Piwderto a Drachm that you put into the Chamber, and afrer ir 
put a good clofe Wadd of Hay, ora Tampion of Wood, then cut a Turf off the 
gtonnd that may juſt fill the bottom of 'the hole or bore of the Mortar vext the 
Wadd ; Your Granado being prepared, with a coat of Pitch and Cord, as before 
taught, 
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taught, fling it into the Mouth of the Mortar; obſerve to have the Fuſe of the 
Granado in the middle of the Bore, then go to the Britch, thruſt up a Wire in the 
Touch- hole to make ſure, then Prime with the beſt dry Powder you have; for (be- 
lieve me) this isa tickl iſh ſort of ſhooting 3 without care, your Lit., and Mortar- 
Picce is now at ſtake 3 but we, will give you very fure direRions how to give hre. 


Provide (mall Fufcs, ſuch as we taught you to make before for Shells, bur lefs, 
about a quarter of an Inch bore, three quarters of a Inch thickneſs, and eight In- 
ches long, fill theſe with good Powder-duſt, moiſten it with Oyl of Peter but a lit- 
tle, and put it in with an Iron Rammer, try whether you like the time, they con- 
tinue burning 3 if too flow, abate Oyl of Peter ;, if toofaft, add morc to it. 


Thus being prepared, the uſe is, (viz.)) thruſt the Pick of vour Linſock in at 
one end of the Fuſe you mean to give Fire withal, bid one of your affiſianes come 
to one fide of the Mouth of the Piece, and give fire to your Fuſe, wherewith fire 
the Fuſe in the Mortar, and then with great ſpecd give fire to the Touch-hole 3 
theſe Fuſes are very certaiv to give fire, but Match doth oft-times fail. 


3 87 % 5m. £ 
How to make Hand (Granadoer to be hove by hand. 


Here is goed ulc.made of Hand-Granadoes in aſſaults, and Boarding of Ships, 

and there be two ſorts of them made; the firſt is (hewed already, the ſecond is 
made by Sea-Gunners upon a Mould made with Twine, and covered over with 
Cartrage- Paper, and Muſquet Bullets cut in two, put with Paſt and bits .of Paper 
thick on the out-f6de 3 after you have doubled the Shells, Paſte on ſome at a time, 
and let it dry, and then ſome more, until it is quite full; then dip it in (calding 
Rozin, or Pitch, and hang it up, and it is for your uſe, but you muſt have the in- 
nermoſt end of the Twine left out at the {mal!. hole tor the Fuſe; and before you 
Pitch it, you are to wind it out, and (top the hole, and then Pitch it. 


To Load them, fill theſe ſmall Shells with Gun-Powder,then make a Fuſe of one 
Pound of Gun-Powder, fix Ounces of Salt- Peter, and one of Charcoal 3 or if you 
will have thery of leſs durance, you may take the Compoſition made for the Fuſes 
before ſpoken of tor great Granadoes, knock the Fuſe up to the head within one 
quarter of an Inch, which is only to find it by in the night; ſtop weil the reſt of the 
holes, if any Chinks are open, with ſoft Wax ; then your firſt Shells muſt be coated 
with Pitch and Hurds, lett it ſhould break wich the fall ; and be ſure when you have 
fired the Fuſe, ſuddenly to caft it out of your hand, and it will do good execution, 


SECT. VI. 
How to make Firy- Arrows or Darts like Death Arrow- Heads. 


MM your Head of Iron, ſharp and bearded, to flick faſt and to it have an Ar- 
row or long ſhaft of Wood, and about the middle of that Head make faſt a 
Livnen Bag in form of an Egg, leaving open at the end a hole, that it may be filled 
with the Compoſition following 3 take one pound of Peter, halt a Pound of Gun- 
powder, and as much Brimſione in Powder 3 all theſc ingredients being mixt well, 
and mingled with Oyl of Pctriol ; with this fill the Bag round about the Arrow- 
head, then let all be bound about with Wire 3 and for Priming of theſe, dip Cotron 
week into Gunpowder wet with water; and well dried again before it is uſed, and 
let the Arrows or fhafts be ſo put into the Head, that when they be ſtuck ina Houſe 
or Ship-fide, or any where elſe, the man which endeavours to pull them out may he 
deccived, and pull only the Shaft, and leave the Head to burn the Houſe, or Ship, or 
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Mens Cloaths, or any thing elle 3 it you throw or ſhoot it well, it will fre what- 
ſocver combuſtible ſtuff or matter ſhall be near it, as Sails, Timber, Pitch, - Tarred 
placcs3 andthis will much annoy Enemies in ſtorming a Work, or boarding a Ship. 


SECT. VII. 
How to make Fire-pots of Clay. 


Ire-pots, and Balls to throw out of Mens hands, or with a Baſeuls, may be 
F made of PottersClay, with Ears, to it hang lighted Matches, and throwing 
them, if it lighteth on a hard thing, it breaks, and the Matches fire the Powder, 
and the half Bullets of Muſquets contrived upon them, as before, diſperſes, and 
doth much miſchiet z their mixture is of Powder, Peter, Sulphur, Sal-armoniack 
of cach one Pound, and four Ounces of Camphire pounded, and ſearced, and mixed 
well together with hot Picch, Linſeed Oyl, or Oy! of Peter 3 prove it firſt by 
burning it, if it betoo flow, add more Powder, and if it be too quick, more Oyl, 
or Rozin, and then it is for your uſe. 


SS CT.,. VAL 
How to make Powder-Cheſts. 


Ou muſt make them with two boards to be nailed together, like the xidge of a 

Houſe, and one longer and broader to the bottom thereof ; between the three 
Boards put a Cartrage, then rake it up like a Sea-Cheft, and fill it with Pibble- 
(tones, Nails, Stubs of old Iron; then nail the Cover on, and the end to the Decks 
in ſuch a place as you may fire the Powder underneath through a hole made toput a 
Piſtol in. 


SECT. IX. 
How to make Artificial Fire-Works for Recreation and Delight. 


WW E ſhall notdeſcribe the Moulds in particular, being needleſs 3 for fuck Men 
a5 are inquiſitive into thele things, let thera buy Mr. Babrington, or Bates, or 
Malthsz, or Norton's Firc- Works; here we will lay down ſuch Rules, as ſhall be as 
ſoon conceived without Figurcs, only a Rouler or Mould for te make the Paper up- 
on and that may ſcrve for all the reſt, they being made in the ſame manner. ' 


To make good experienced Rockets our way, do thus; get a Form or Rouler to 
be turned in a Lathe,what thickneſs you pleaſc, and intend to make your Rockets, 
and let his length be 8 times the Diameter 5, if it be + of an Inchin thickneſs, the 
length will be 6 Inches, put'ſo many Rouls of Paper on this Form, until it is half 
an Inch thicker, or makeit * Inch the whole, then palte ch: upper ſide to the reſt; 
then you muſt contraG the Paper together an Inch from the Mouth, thus ; Dip an 
Inch of the Caſe in water, the Formor in him, and with Twine, about + of an Inch 
from the end gather it in but leta Formor, or athiog near the bigneſs be put into 
his Mouth, while you draw it in with the Twine and choak it ; you muſt remember 
to leave a ſmall hole to put in a Wire through the Compolition half way the Rocker, 
as big as a Bodkin 3, then cake out the Formor, and dry them, and they are for uſe at 
any time; the Figure following makes'all plain; A is the Mouth of the Rocker, B 
ſo far the Bodkin muſt be thraſt up the middke ; you muſt be provided with a ſmaller 
Bodkin; which when your Rocket is filled with the Compotition, and tied 'to the 
Rod, you muſt thruſt this Wire Bodkin in at the Mouth, ſtraight up tothemidſt of 
the Rocket, having a care not to thrult it more upon one tide than the other. 


SECT. 


Cuar. Xi. eArtificial FireWorks. 
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To make the Compoſition for Rockets of any ſize, 


= Reader may make uſe of theſe Rules,not npon truſt out 
of Authors, but found by PraQtice and Experience and tarft 
for Rockets of one ounce; you mult uſe only Canon-Powder- 
duft, being beaten in a Mortar, and finely ſearſed , this makes 
hig riſe very ſwift, making a great noiſe, but carries no Tail. 
Theſe of more Operations are made by putting one Ounce of 
Charcole-dufito cight Ounces of Powderzthis Compoſition will 
hold for Rockets of one,two,and three Ounces 3 but for theſe of 
four, take three Ounces of Charcole-duft to one pound of Ca- 
non- Powder-duſt, continuing that Rule, until you come to 
Rockets of ten Ounces z, and alſo tor Rockets of a Pound, take 
one Pound of Powder-duſt, and four Ounces of Charcole-duſt, 
aud theſe arc big cnough for any recreation or delight. 


To fill the Rockets with this Compoſition. 


Hold the Mouth downwards where it was Choaked,and with 
a Knife put in ſo much as you can of the Receipt provided for 
that ſize at one time, then with a Rammer fitted to the Caſe, 
and with a Mallet givethree or four indifferent knocks, then put 
in more Compolicion until it be full, every time knocking the 
Rammer, as bctorc, until the Compoſition come within one Dia- 
rnetcr of the top; then put down a piece of Paſteboard, and 
knock it in hard, prick three or four little holes therciaz then 
put tine Piſtol- Powder in almoſt to the top, and upon that ano- 
ther cap ot Paper upon which par a Piece of Leather, that it may 
be tyed on the top of the Rocket, and faſt glued on; then get a 
ſtraight Twigg,and biadiit wipon the Rocket with good Twine z 
it muſt be no hcavier, than being put upon your Finger an Inch and a half from the 
Mouth of the lame, that it may juſt ballance the Rocket, then ic is preparcd for uſe. 


To give fire to one or two Rockets, 


Set your Rockets Mouth upon the edge of any piece of Timber, that ſtands fo high 
from the ground, that the ftick may ftand perpendicular from it downwards,or upon 
a fide ofa Walc or Carriage-wheel, or any dry place whatſoever y then lay a train of 
Powdcr that may come under the Mouth thercof;give fire thereto,and you have done; 
but co tue more Rockets than one,that as one defcendeth,the other may aſcend by de- 
prees : Make this Compoſition following of Roch-Peter 8 ounces,Quick- Brimſtone 
4 Ounces, and tinc Powder-duti two Ounces, which lay in a Linc, from one Rocket 


to another,they being placed 10 Inches,or a Foot one from another ; give fire to this . 


Compolition,and you have your defire, if you did prick the Rocket with the Wire.as 
direQcd you ſhall (ce how gallant one will mount the Air, when the other is ſpcac. 


SECT. XL. 
How to make flying Serpents and Rockets that will run upon a Line, 


and return again. 


OR this you muſt provide a ſmall Rowling-Pin about one quarter of an Inch in 

thickneſs ; upon which roul ſeven or cight'thickneſs of Paper ; fill ther four 

Inches with Powdcr-duſt ſorntimes putting between the filling a little of the Compo- 

ftiog for Rockets of 10 Qunces, and at the end of 4 Inches choak him ; fill 2 Inches 
Kkk 


more 
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thereof, the other may fire, and bring him back again to the Tower or place where 
it was fired theſe Figures are made with ſtrong Paper or Parchinent, and with Lat- 
tin, and Wire, and Twine, until they be brought into theſe Shapes, and then painted 
I: ke Ships, or Dragons, or like the thing it carrics with it, 


SECT. Xl. 
How to make Fire-Wheels, or as ſome call them Girondles. 


| aw be provided with Spinning-Wheels, or the like, made eafie to-run round 
upon its Axis, Hotizontal, or Vertically ; and put Flaggs on the top of the 
middle, toſctout the Wheel 3 bind Rockets to the Wheel, and Crackers betwixe 
each Rocket, with the Mouth of one towards the Tail of the other : thus continued, 
until you have titted the Wheel quite round 3 which done, cover them with Paper 
palied over, and coloured hand{ornly to ſet it out, that one taking hre, they may nor 
fire all, and daub Soap upon them quite round, leaving the mouth of one of them 
open, to give fire thereto the firſt Rocket being burned will ſet tire to the reſt one 
after another, keeping the Wheel in a continual motion, until they be all ſpent 3 you 
may bind Fire- Lances to theſe Wheels, cithcr upright, or near over athwart, which 
will mike to appear diveility of Fire-Circles ; you mult take care to place your 
Wheels called Girondles at convenient diſtance from other Fire- Works, leſt they 
ſhould make a confuficn, and fſpoilall the Work. 


SE CT, XIII. 


How to make divers Compoſitions for Stars. 


OR Starsof a blue colour mixed with red, the Compolition is of Powder-mea- 

led eight Ounces, Salt-Peter four, Quick Brimſtone twelve Ounces, meal all 

theſe very fine, and mix them together with two Ounces of ex Vite, and half an 
Ounce of Oyl of Spike; which let it be very dry before you uleir, 

Another Compoſition which will make white and beautiful Fire 3 take Powder 
eight, Salt-Peter 24, quick Brimfton two, Camphire one Oance, real thele ingre- 
dients, and incorporate thera 3 meal the Camphire with dipping your Peſile into a 
little Oyl of Almonds, and it will meal preſently, and keep it cloſe from the Air, or 
elſe it will become of no ule. 

Another White-Fire which laſteth long + take Powder four, Salt-Peter ſixtcen, 
Brimftone eight, Camphire one, Oyl of Peter two Ounces, meal thele that are to 
be mealed, and mix them according to the tormer dircions, 


SECT. 


Car. XII. edriffcid Fire-Works 


SECT. XIV. 
How to make and uſe the Stars. 


Ake little ſquare pieces of Brown Paper, which fill with either of the foreſaid 
| which you like beſt, fold it down, rowling it till* you make it 
round, about the bigneſs of a Nut or bigger,according to the fize of your Rocket that 
- you intend them for, Prime them with drawing through them Cotton-Week, and 

they are prepared to make taſt to the Wheels: Tou may alſo make chem thus; you 
molt have a Rowler which muſt be as big as an ordiwary Arrow, which ſhall be to 
tow! a lengih of Paper about, and paſte it round, and dry it well, hill it with a 
Thimblc,and thruft it down with a Rowler,and then cut it in ſhort Pieces about half 
an loch long 3 then you muſt have in readinel(s either hot Glue, or Size mingled wich 
cd Lead, dip thereiv onc end of your ſhort Pieces,left they take fire at both ends toge- 
ther;belides,it will not fo eafily blow out z theſe being thus done,fet them to dry until 

ou ulc them 3 in the top of the Rocket, whereas in SeGtion 10you were to fill it with 
Pol Powder, now you mult put but a very little, and that is to blow the Stars out; 
which mutt fiand in the room of the Powder,and onthe top of that another Tire with 
ſirewing 4 little Powder and duſt 3 and in like manner another, to third or fourth, 
putting a little {mall corned Powder between them, until you come unto the top of 
the Rocket-cale, there put a Paper over the Head of it, and tie it cloſe about the top, 
that none of the Powder cotve from between the Stars 3 the Cotton- Week is ſuch as 
the Chandlers uſc doubled fix or ſeven tirnes,dipped inSalt-Peter Water,or Aqua Vite, 
wherein ſorne Camphire hath been diſſolved ; or for want of cither, in fair Water, 
cut it in divers picces, rowled in mealed Powder dricd in the Sun, and it is done. 


SECT, XV. 
How to repreſent divers ſorts of Figares in the Air with Rockets. 


w Hen you have divers Rockets togake for a great Fire- Work, It one be with 
a Report, another with Stars, another with golden Hair or Rain, one with 
Silver Hair og Raiv, which it ſeems to be when you axe right under it 3 and upon the 


po 
Head of another Rocket place the Serpents,and they will make moti delightful ſport. 


SECT. XVI. 
How to wake Silver and Golden Rain, and how to uſe there. 


d'< OU muſt provide ſtore of Gooſe-Quills, which you muſt cut off ſo far as they 
are hollow ; the Compoſition to fill them is, two Ounces of Coal-duſt, and 
one Pound of Powder well mixed; having filled many of thefe Quills, you ſhall 
place them in the ſame place as I told you to put the Powder and Scars, putting a 
little Pifol-Powder to blow them out, as you did the Stars, and fill the top of the 
caſe as full of them: as you can, with the open end downwards; & ſoon as the 
Rocket is ſpent, there will appear a Golden Shower, or Rain ; or with the Com- 
poſition for White-Stars filled in the Quills, will make « ſhower of Silver Rain; 


SECT. XVII. 
How to make Fire-Lances. 


Ake them thug; firft, you muſt make Cartrages, or Caſes juſt like the Caſes 

| for Rockets, only thoſe for a need may be made with Paſtboard, and glucd, 
as they arc formed round, but the former is better; let them be filled with the dry 
Compoſition for Stars as in Section 13. Prime them with wet Gun-Powder, the 
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Gwe for Burning with Gun-Powder. Book V. 


lower ead of the Caſe is ſtopped with 2a picce of Wood, to the end they may be 
nail. d and [tirred when and where they (ſhall be uſed, the Wood being about three 
Fingers bicadih out of thc Calc or Cartrage, or as long as you will, 


SECT. XVIIL 
The manner how to make Balloons for the Mortar- Piece. 


OU muſt have a Formor or Rouler twice the length of the Diameter, and of 

the bigneſs, as you will have che inſide of your Balloon, and upon that Formor 
put ſo many Paltboards as you ſhall think ſufficient for firength, then paſte or glue 
them well together, and choak him at theend with a firing, leaving a ſmall hole 
for a Port-fixe, which mult be made juſt like a Rocket, bue no holes in it as the 
Rocket hath, and of (ugh length as is fit: Now to fill the Balloons, place all your 
Serpents within it together, with Stars, Rockets, and Crackers, leave very little 
room within the Cale, or Carirage 3 and being filled, putin as much Powder-duſt 
as you can, that it may runevery where through the Chinks between the Serpents, 
Jorkets, and Stars, that they may all fire, and that the {ſaid Powder-duſt may break 
the Balloon theſe things thus done, choek up the other end cloſe, and charge it in 
the Mortar, 8s we have raught you to do the Canvas Granado in the fourth Scion, 
and you may ſhoot it when you pleaſe, and you will make moſt excellent delight to 
the CocQacors,and credit to your (clf 3 for this is part of the way of Mr. Malths;'s 
Fice Works, which were the beſt that ever I praQtiſed. 


SECT. XIX. 


If by chance you are burned or blown in the Face by Powder, bere you 
have Mr. Malthus's Salves experienced for Curing. 


The $oalves. 


T Ake freſh Hogs Greaſe, or Lard, as'tniich as you pleaſe, Boil it and take off 
the feum 3 then ſet the Lard three or four nights abroad, after which waſh ic 
inranning water, to take away the ſaltiſh Nature, and to make it white, then mel 
it and keep it for your ule. 


Another. 


The White of an Egg and Freſh Butter mingled together, and well beater into an 
Ointment, is excellent good, 


Anotber excellent Salve. 


Take a ſtone of quick Lime and difſolveit in clear water, and when the wates is 
ſettled pour it out gently from the Lime through a Linnen Cloath, then put as much 
Sallet Oil as you have water, together, and beat it all to an Oil: a moſiSoveraigu 
Curc for all Burnivgs whatever. 
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The Sixth BO OK. 


Whereia is conteined, 


The Definitions of the Circles of the Sphere with the manner how to 
© xeſolve divers neceſſary Aſtronomical Propoſitions both by ProjeCion, (or the 
$calc and Compaſſes) aud allo by the DoQtrine of Spherical Triangles, 
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Felices anime quibus bac cogneſeere primum 
Inque domes ſuperss ſcandere cura fait. 


I 


Of the Eight and Forty 


Conſtellations of the Fixed 


Stars ; and of the Circles of the Sphere. 


He Army of the Starry Sky, 
Declares the glory of God moſt high, 
Scen and perceived of all Nations, 
In Eight and Forty Conſtellations. 

Firſt, near unto the Northern Pole, 
The Dragon and two Bears do role. 
Whole hinder parts and Tails contain 
The leſſer and the greater Wain. 

The Hare,the Bear- ward,and the Crown; 

And thence comes Hercules kneeling 

And next below a place doth take, (down; 

Great Serpentarixs with his Snake; 

Urder the Harp of Orpbens, 

The Eagle, and Antirouw, 

The Silver Swan her wings doth ſpread 

Above the Dart and Dolphins head 

Then Pegaſus comes on amain, 

Andromeda follows in her Chain 3 

The Triangle below her Rands, 

And at her Feet in Perſew's hands 

The Gorgon's head 3 above are ſeen, 

Hcr Parents, Cephexs with his Queen 

Caſſiope, not far below, 

Heniochzs his Goat doth (ſhow 

On his lcft Shouldcr, in his hand 

He doth the ſtormy Kids command. 

Here in the Zodiack begins (Twins (,) 

The Ram(Y,) the Bull (&,) the loving 

The Crab (S,) the Lion(A,) and Vir- 
gin (#mx,) tender 3 ; 

The Ballance (=) Scorpio (m,) and 

Bow-bender (Þ ,) 

Goat (W,) Waterman (=,) then Fiſhes 
ewain (X, ) (again. 
Shall bring you round to the Ram (Y,) 

Fifteen Images appear 
In the Southern Remilphere, 

The monſtrous Whale above the reſt, 
Eridanus (carce wcts his Breaſt. 

Over the Hare Orion bright, 

Sparkles in a cold Winters Night 3 

Then comes the great Dog,at whoſe Tail 
The famous Argo {preads her Sail : 
Above the little Dog duth flame, 

For whom the Latins had no Name 3 
Long Hydra on her Tail alow, 

Carries the Pitcher and the Crow 3 

The Centaur holds the Wolf by (h* heel; 
The Altar, and Ixion'; Wheel, 


| 


| 


Are never ſeenof us but here 

The Southern Fiſh brings up the rear, 
The Planets. 

Under thoſe fixed Stars above, 

Seven Planets in their Orbs do moye; 

The bighelt is Saturn, thirty year, 

He (ſpends in compaſling his Sphere ; 

Twelve Jwpiter, and Mars in twain, 


Scts forward, and comes round again. 


Then in one year the Sun diſplays 
Three hundred fixty and five days; 
And near a Quarter, which in Four 


Encompaſſhngs, makes one Day more. 
Between the Sun and us, there fly 
Fair Venzs and [wift Aercxry 3 


Theſe always near the Sun we find, Job 38. 31,32. 
Not far before, nor tar behind. cond hu bo 
The Moon is loweſt, who in ſeven - 


And twenty Days gocs round theHeaven; 


o7 
And about two Days more doth run, looſe the Bends 
Before ſhe overtakes the Sun. of | nn M 
So twenty nine and half in all, Fay = —_— 
Do make a Month Synonidal. - (Eaſt, toth is bis ſea- 


Theſe Planets make their courſe to th? ſor, or canſt 


Though they be faſter hurled Weſt ; thes guide Ar- 
And tix Degrees the reſt may firay, pc with bs 


Beſide the Suns Ecliptick way. 


The Circles of the Sphere. 
Six greatex Circles mark you (hall, 
Which equally divides this Ball ; 
Juft in the midſt between the Poles, 
From Eaft to Weſt the Equatoy rolcs. 
The Ecliptick cuts him, and doth ſlide 
Twenty three degrecs and halt alide. 
Horizon cven with the ground, 
From Stars below our fight doth bound. 
Meridian ftraight upright doth riſe, 
Parting the Eaſt and Weſtern Skies. 
Two Colures through the Poles do run 
Quaxtring the Circle of the Sun 
One where the Spring and Fall begin 3 _ 
Th other where longeſt Days come in; 
Four I:fſer Circles mark th.m well, 
Are to th* Equator Parallel 
Two Tropicks bound the Suns high way, 
Shewing the long'f and ſhorteſt Day, 
The Artick, Circle cuts the Bears, 


| Th* Antartick, oppolite appears. 


_—_——__ 


Meridian half twenty four, 

For Hours, and for Degrees nine (core, 

Thro both the Poles o'th* World do pals 

And the rs down right croſs 
co 


And Nineſcore P arallcls have that Line, 
By which Stars North and South decline. 
The Ecliptick, hath his Langitudes, 

And parallels of Latitudes 


For Stars; But in Gograp'y, 
The Towns do from the Equator lie. 


Over our Head, and under Feet, 
The nineſcore Azimutbs do meet 3 
And here as many Parallels, 

Of Alticude Horizontals 


Longitudes and Mcridians all, 


And Azimwtbs great, Circles call. 

But all the Parallels in Heaven, 

Being lefler cut, the Globe uneven. 
Degrees three hundred and threeſcore 
Hathevery Circle, and no more, 


———— 
— 


The Heavens declare the Glory of God, and the Firmament ſheweth 


his handy-work, Pſal. 19. 1. 


When I conſider the Heavens the work of thy Fingers, the Moon, and 
the Stars which thou haſt ordained, what is Man, that thou art 
mindful of him ? Or the Son of Man, that thou viſiteſt him? 


Plal. 8. 3. 


STURMIES 


WE 
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STURMTS 
Mathematical and Practical 


A+ 


The Sixth Book. 


herein 1s contained a Definition of the Circles of the 
Sphere, with the manner how to reſolve drver s neceſ- 
ſary Aſtronomical Propojitions by Projettion, and alſo 
by the Logarithms. 


OE. —_ 


CHAP. I. 
Containing 4 definition of the Circles of the Sphere, 


= I N the former Books are contained ſuch Problems Geometr1- 
SERIES cal as axe moſt receflary for every ingenious Artiſt toun- 
<6. o- derſtand and praQtiſe z Now to the end the Practitioner 

may elevate his Thoughts to the contemplation of thoſe 
glorious Bodies, the Sun, Moon, and Scars; I (hall here 
in this place exhibir a brief ſurvey of the firſt Rudi- 
ments of Aftrevomy, for the help of young Practitioners 
and Marincrs, for whom chicfly I take this pains 3 I 
(hall give a bricf and ſuccint Explanation of the ſeveral 
Circles of the Sphere, and then ſhew how to reſolve the 
moſt uſual and common Problems thereof. 


1. This is to be underſtood, that Aſtronomers do imagine ten principal Points, 
and ten Circles to be in the Convex fide of the hirft Movable Sphere,which are com- 
monly drawn upon every Globe or Sphere, betides divers other Circles which arc 
not delincated, but on!y apprehended in the Mind. 


The Points are the two Poles of the World, the two Poles of the Feliptick, the 
two EquinoGtial Points, the two Solftitial Points, and the Zenith and Nadir. 


2. ThePoles of the World are two Points, which are dircQly oppoſite to one 
another, abour which the whole Sphere of Heaven moveth from the Eaſt to the 
Wc<ſt. whereof that which is ſeen on the North-fide the EquinoGtial, is called rhe 
Artick or North Polc, 


L1! 1 3. The 
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3- The other Diametrically oppoſite to the former is called the Antarctick, or 
South Pole, and can be ſeen orly on the South lide of the Equator , a right Line ima» 
gined to be drawn from he one Polc to the other, is called the Axis ot the World, 


4. The Poles of the Ecliptick are two Points direQtly oppoſite to each other, di- 
ſtant fipm the North and South Tole of the world 23 degr. 31 min. 


5. The EquinoGtial Points arc in the beginning of Aries and Libra, to which 
Points the Sun cometh about the eleventh of March, and thirteenth ot September, 
and makes the Days and Nights of equal length in all places in the World, 


6. The Point of the Summer Solſtice, is the beginning of Caxcer, which the Sun 
cometh umto abour the eleventh of Fane, being the longelt day to the Inhabitants on 
the North part of the Earth,and che ſherteft day to the Inhabitants of the South part, 


7. And the Point of the Wjnter Solflice, is the beginning of Capricorn, to which 
the S in corveth abourtheeleventh of December, and maketh the ſhorteſt Day of 
the year to the Inhabitants of the North Hemiſphere, and the longeli to the Inhabj- 
tants on the South (ide the EquinoGtial. 


\$, The Verttcal Point, 'or Zenith; is the Point directly over-head, and is the Pole 
of the Horizon, being go degrees every way therefrom. 


9. The Nadiris the oppolite Point under our Feet, 
Circles of the Spbere. © 


The ten Circles are as followeth 3 The EquinoQial, likewiſe called the Equator, 
dividing the Heavens in the middle between the two Poles; the two Points of Aries, 
and Libra, cut this Circle in oppoſite Points, and when the Sun is in thoſe Points 
it makes the Days and Nights of equal length over all the World, 


2. The Meridian of a place is a great. Circle paſſing through the Poles of the 
World, and the Zenith of the Place 3 the Sun when he comes to this Meridian, it is 
Noon there. : 


3. The Horizon is diſtinguiſhed by the names of rational, or ſenſible; the firſt is 
a great Circle every where Equidiſtant from the Zenith, and divides the fuperior or 
upper Hemiſphere, from the lower ; the fituation of the Sphere is diſtinguiſhed by: 
the Horizon, which is cither Right, Obl:que, or Pazallel, ; oy 


* 


' A right Horizon paſſeth through the Poles of the World, and cuts the Equator: 
at right Angles. - l 


An Oblique-Horizon is ſuch an one as cuts the EquinoRial Obliquely, having 
Latitude from the Equator. 


A Parallcl- Horizon is one that hath the Poles of the world in the Zenith and Na- 
dir, and the EquinoGtial for the Zlorizon, 


The Senſible-Horizon isa Circle that divideth the part of the Heavens, which we 
ſee, from the part we (ce not, called the Finitor. 


4. The Ecliptick isa great Circle, that divides the Eqwator into two <qual parts 3 
the Points of Interſ{ion are Aries and Libra, the one half declining toward the 
North, the other to the South 23 degrees 31 min. 


. From 


EF 
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From the Ecliptick the Latitude of the fixed Stars and Planets are numbred both 
Northwatrd and Southward 3 the Circumfcrence of this Cizcle containing 360 deg.i 
divided into 12 equal parts called Signs, every Sign containerh 30 deg. und every de- 
gree containeth 60 min. and every minutes 60 ſec. and every ſecond 50 rhird;. 


The Names and Characters of the 12 Signs. 


& Tt &I) £ up 
Aries. Tawrw. GCemmi. Cancer. Les. Virgs. 
i} m I Vp [- —- I - i 
Librs. Scorpio, Sagittarim. Capricornks. Aquarimn Piſces. 


$- The fix uppermoſt arz the Northern, and fix undermoſt the Southern Signs. 


Of the Colmres. 


6. Theſe are two great Circles, (or Meridians) paſling through the Poles of che 
World, croffing one the other at right Angles, and dividing the EquinoQtial and 
the Ecliptick into four equal parts, making thereby the four.Seafons of. the Year. 


7. The Solltitial Colure is a great Circle paſſing through the Poles of the World, 
the PolFs of the Ecliptick, and the Solltitial Points of Cancer and Copricay, ſhew- 
icg the middle of Summer and Winter. =E 


$. The EquinoRtial Colure, is a Circle paſſiog by the Poles of the World through 
both the EquinoQial Points of Aries and Libro, ſhewing the beginning of the 
Spring and Autumn, when Days and Nights arc equal, 


9. The Tropick of Cancer is a lefſer Circle of the Sphere, equi-diftant - from rhe 
EquinoRial to the Northward 23 degrees 31 min. whercin when the Sun is, then 
he enters Cancer, and makes his greateſt Northern Declination. 


20. The Tropick of Capricors is alſo a lefer Circle, equi-dittant frem the Equi- 
noQial Southward 23 degrees 31 mip. to which when the Sun-cameth; be then en- 
ters Capricorn, and maketh his greateſt Southern Declination, 


Of tbe two Polar Circles. 
11. Theſc are two leſſer Circles, diſtant as much from the Poles of the World, as 
the Tropick of Cancer and Capricorn is from the EquinoGial in which are the Poles 
of the Ecliptick, which moving about the Poles of the World, deſcribe by their 


motion the (aid two Circles z that about the North- Pole is the Artick Circle, and 
that about the South is the Antartich Circle. ; 


12+ The fiſt fix are called great Circles, and the other four lefler Circles; by 
the Centre of a Circle is meant a Point or Prick in the middle of a Citcle, from 


whence all Lines drawms to the Circumference are cqual, ard are known by the 
names of Radixs Or Semidiameters. | 


13- That is (aid tobe a great Ciacle, which hath the ſame Centre as the Sphere, 
end dividcs-it into two cqual halfs, called Hemiſ} 3 and thatis alefſerCircle, 
which hath a different Centre from the Centre of the Sphere, and divides the Sphepe 
into two unequal Portions or Segments. 


14. Of other Circles imagined, but not-deſcribed in a material Sphere or Globe. 
Such are the Azimuths, Almicanters, Parallels of Latitude and Declination. 
Azimuth or Vertical Circles paſs through the Zenith, and interſeRt the Horizan at 
tight Angles 3 and the Azimuth of Eaft and Wedſt is called che Prime Pertical.., 
L112 14. The 
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15, The Sun or any Star having Elevation or Depreſſion above or below the Ho- 
rizon, 3s then properly faid'to have Azimuth; but-it they be in the Horizar, either 
riling os (ſetting, the Arch-vf the Horizon between the Centte of the Sun or Star, 
and the Point of Eaſt or Welt, is called the Amplitude. 


16, Circles of Altitude, :called Almicanters, are Circles Parallel to the Horizon, 
and interſc& the Vertical Circles at right Angles, which are greateſt near the Hori- 
zon, and Icfſer towards the Zenith, in which Circles the Altitude of the Sun,' Moon, 
or Stars above the Horizon are accounted, which is an Arch of an Azimnth,”con- 
tained b:twixt the Almicanter, which paſſeth through the Centre of the Sun,Moon, 
or Stars, and the Horizon. 


17. Parallels of Declinations are |fſer Circlce, all Parallel to the EquinoGtial, 
and may be imagined to paſs through every degree and part of the Meridian, and 
are deſcribed from the Poles of the World 3 in like manner, the Declination of the 
Sun or Star is meaſured by the Arch of the Meridian between the Sun and Star, and 


the Equinottial. 


18. Parallels of Latitude in the Heavens, are lefſer Circles deſcribed from the 
Poles of the Ecliptick,, and ſerve to dcehne the Latitude of a Star, which is the Arch 
of a Cirde contained betwixt the Centre of any Star or Planet, and the Felipeick 
Line, (making right Angles therewith) and counted toward the North or Sourh 
Poles of the Ecliprick, and Sun never paſſeth out of the Ecliptick: Linez and there- 
fore hath no Latitude. | 


19. The Loxgitnde of the Sun or Stars is meaſured by the Arch of the Ecliptich 
comprehecnded between the Point of Aries, and a great Cirche paffing fromthe Poles 
ot the*Ecliptick,, by the Sun or Stars Centre, and accounted according to the ſuccef- 
lion of the'Signs. | on, eg 


20. Longitude on the Earth, is an Arch of the EquinoQtial contained between 
any aſſigned Meridian where it begins, and the Meridian of any other place, ac- 
counted'Eaftward from the firſt place 3 but in my Tables it is counted Exftand Weſt 
from the Meridian of the Lizard terminating at 180 degrees. 


21. Right Aſcenſion is an Arch of the EquinoQtial (accounted from the begin- 
ning of Aries_) which cometh to the Meridian with the Sun, Moon, or Stars, or 
any part of the Ecliptick 3 and by it there are Tables made for the Sun, Moon, and 
Stars co know the time of their coming to the Meridian. 


22; Oblique: Aſcenſion is an Arch of the EquinoGtial between the begioning of 
"Aries and that part of the EquinoQial, that riſeth with the Centre of the Sun or 
Star, or any portion of the Ecliptick in an Oblique Sphere. 


23. Aſeenſional-difference is the difference between the Right- Aſcenſion, and the 
Oblique-Aſcenſion, and thereby is meaſured the time of the Sun or Stars riſing or ſct- 
ting before or after (ix. 


24. Elevation of the Pole is the height thereof above the Horizon, which is equal 
tothe diſtance between the Zenith and the EquinoQial, whoſe Complement is <qual 
to the diſtance of the Zexith from the North or South Pole, or the Elevation of the 
Equator above the Horizon 3 theſe Circles I have inſerted, to the end they may be 
perfely known 3 for without them, the Reader cannot well underſtand the follow- 
ing Problems of the Sphere that are depending thereon. ms 


CHAP. 


CHAP. IL. 


The Projeftion of the Sphere in Plano, repreſented by the 
Analemma. 


HE Sphere tnay be Projected in Plano the Parallels being ſtraight Lines, a 
| | in the Analemma, if the Semi-diameters of the Parallels, be divided in 


ſuch ſort as the Line of Sincs. 
This Scheme is titted for the Latitude of 51 degr. 3, and repreſents the Points 
and Circles of the Sphere before deſcribed. 


The Projetiion. 


Take with your Compaſſcs the Chord of 60 degrees, and upon the Centre C 
deſcribe the Circle HZ ON. (2.) Draw the Diameter H C O which repreſents the 
Horizon 3 and at Right-Angles thereunto, croſs it with anothes Diameter Z C N. 


Then forthe Latitud- cf the place, prick off 51 degr. + fromO to N, and from 
HtroS; and from thc flame Line of Chords, take the Complement of the Lati- 


tude 38 degr. 4 and piick icoff from H to EF, and fromOtoQ , and drawNCS 
and A CQ- 


Then tak the Suns greateſt Declination 23 deg. 3 and prick off from ZX to G 
and T, and with the like Chord do the ſame from N to Y and g, for the Polar-Cir- 
cle; and the like do from Q to D and P, and from Sto X and H ; and through 
thelc Points draw Parallcs to the Equator Yg, TSD, GbP, andX h. 


And through the Cenire draw the Ecliptick-Line TG P; and draw RS Parallel 
to the Horizon H C O, and any other Parallel of. Altitude as I f. 


(1-) Thus arc the Points before defined, repreſented in this Diagram ; N is the 
North-Pole, S the South-Pole, g the North, X the South-Pole of the Ecliptick ; 
C the EquinoRtial-Points of Aries and Libra. : 

| | | | 

T The point of the Summer-Soltice, P the poitit of the Winter-Solftice, Zrhe Ze- 
#ith over our Heads, N the Nadir-points under our Feet. # 

(2.) The greater Circks are H CO the Horizon, zZCN the prime Vertical or 
Azimuth of Eaſt. and Weſt; HZ O N the primary Meridian, and alſo the Colare of - 
the Summer and Winter-Solftice, © CQ the EquinoQtial; T CP the Ecliptick; 

S CN the Hour-Circle of 6 3 and alſo it repreſents the Colwre of the Equinoxez. 


(3 ) Thelefſer Circles are alſo repreſented, TD the Tropick of Cancer; G P 


the Tropick of Capricorn 3 Y g the Artick Circle, about the Pole North ; X H the 
Antartick- Circle. 


(4.) Other Circles not deſcribed upon Globes, are there repreſented; E f re- 


preſents a Parallel of Altitude, called an Almicanter » the prickt Arch Z © repre- 
tents an Azimuth. 


_ 
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The Projeftion of the Sphere in Plano, according to the Analemma. 


G 


Hi 50 K Nt | 


The prickt Arches from the Poles repreſent the Meridian or Hour-Circles, which 
are Elipfes 3 the drawing thereof will be croubleſome, and for that reaſon is not 
mentiened ; and how to ſhun them in the reſolution of any Propoſition of the 
Sphere, by Choyds ſhall be ſhewn in the ſeveral Queſtions following 3 But the 
Sphere may be ProjeQed in Plane, by Circular-Lines, as in the general Aftrolobe of 
Gemma Frifix, by hclp of the T ts, and + Tangents on the Scale as in the 
fourth Bovk beforegoing, and willzdolve the fame things. 


TC fare. Il. Aflronomical Problems. $5 


The Projection of the Splere by Circular Liner, called the 


Stcreographick Projection, 


E FL 


FR” 
yd 


il 


In this Projetion the Cirales are diſtinguifhed by the ſame Let'er | a5 in the Analemma. 


Circles erawn Parallel to the Equinoctial ZQ,, aspyg, T D, Yg: repreſent 
Parallels of Dcclination. 


Circles drawn Parallel to the Ecliptick T P, repreſent Purallcls of Latitude of the 
Stars or Planets. 


Arches relating to the motion ot the Sup, in cither Projection are as follows : 


(1.) The Suns Amplitude, or Coaſt of Riling and Scttirg, from the Eaſt and 
Weſt, is repreſented by C L in Northern Signs, and by C F iz Southern Signs. 

(2.) The Aſccntional difference, or time of Riſing and $::ting from fix, in Sum- 
mer by S L, in Winter by Fh. 

(3+) The Altitude at Six in Summer by R C, and his D:;-reffion at Six in Win- 
ter by C b. 


(4) Tne Azimuth at the hour of Six in Summer, by R $, or C Ff, qual tobb 
in Winter. 


(5-) The Vertical Altitude, or Altiude of Eaſt and W:t:, by MC in Summer, 
and his Depreftion thezein in Winter by C'N. 
R (6.) The hour trom Six, being Eaſt and Weſt, in Surzaer by MS, in Winter 
yNb. 
(7.) The Azimuth from the Eaſt or Weſt upon any Altizude, is repreſented in 
the Parzile) of Altitude, where it-interſeRs the Parallcl of E\=clination byI ©, 


(8.) The 


———— 
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($.) The hour of the Day trom Six, to any Altitude, is always repreſented in 
the ſaid Point of Inter(eGion, in the Parallel of Declination, as by q ©, 


This Projection of the Sphere doth repreſent the Triangles commonly occurring 
in Aſtronomical Problems. 

Thus the Right- Angled Triangle CK ©, Right-Angled at K, (ſuppoſing the 
Sun at ©,) is made ot C K his right Aicenhion, © K his Declination, and K C © 
the Angle of theEcliptick;,” with the EquinoGtial (being the Suns greateſt Dceclina- 
tion 23 degr. 31 ) C © K the Angle of the Suns Meridian and Ecliptick, and C © 
the Suns diftyncetromeheEquinoRial/Poipt Y or =. 

In the Right Angled, Triangle LON, Right-Angled at O; ſuppoſing the Sun 
at L ON ishe Elevation.of the Pole, N L Ce Complement of the Suns Declina- 
tion, thc Surs Azirnath from the North, LN O the Hour from Midnight, 
(or Conglen ent of the Afredlioral Difference) N L © the Angle of Polition, that 
is, of &fic Suns Meridian with the Horizon 3 and of the like parts, or, their Com- 

\ 
\ 


plements, is made the Triangle C ML. 


c Right-Angled-Triangle C Þ S, Right Angled at Þ , ſuppoſigg the Sun 
15 pavend; S his Declination, and His Altitude at the hour of 'tr C h 


the Syps Azimuth from The Eatt and Weſt at the hour of fix, Þ CS the Ahgle of 
the Pcs Elevation, CS Þ the Angle of the Suns Polition. i 

1 Right-Angled-Trizngle CD M, (ſuppoſe the Sum at M; at the Suns 
Declinatlpn, C d the hSur fromſix, C M the Altitude being Eaſt or Weſt, 4 C M 
the _— 4 MC the Angle of the Suns Polition, , 

Io the poheget TORS © N, if the Sun be at ©, ZN i#the Com- 


plement of the Latitude, and N © the Complement of the Suns Declination, or 
diftance from the Pole, Z® the Complement of the Suns Altitude; Z N-© the 
Anglc of the Hour fron Noonz N Z © the Suns Azimuth from the North part of 
the Meridian 3 Z © N rhe Angle of the Suns Poſition, 


CHAP. II.. 
Flow to calculate the Suns place in the Ecliptick. 


His Propoſition is propounded, in the firſt place, becauſe many others des 
pend upon it, there is aſcribed to the Sun a Triple Motion; firſt, a Motion 
upon his own Axis, whereby he finiſketh one Revolution in 26 Days. 
2. Adayly motion from the Eaſt into the Weſt, whereby he cauſeth the Day and 
Night. 
A An oppoſite Motion from the Weſt into the Eaſt, called the Annual Motion, 
whereby hc runs once in a Year through the Ecliptick, moving near a degree in a 
day, and thereby cauſcth the ſeveral Seaſons of the Year. 


The two latgx Motions may be repreſented by a man turning a Crane- Wheel,365 
times round, while a Worm ſiruggling againſt, and contrary tothat Motion, creeps 
once roung the contrary way,but Obliquelyzthat is,from the further fide of the Wheel, 
towards the hithermoſt;and by this Motion the Sun is ſuppoſed to deſcribe the Eclip- 
tick-Line, according to Tycho, and the other Planets, (except the Moon) moving 
round him, being ſubject to his Motions, and many of theigwown befides 3 many of 
which Motions are removed by the Coperaicax ſuppoſition of the Earths Mation, 
which is a ſubje& of much controverfic among the Learned ; However, be it either 
the one, or the other, the Propoſitions hereafter reſolved, vary not the Propoſiti- 
on is, what Longitude the Sun hath from the neaxcſt EquinoRial Point, which may 
be found within a degree or two from the day of his Entrance into cach Sign, 

| The 
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Sun enters into'cach Sign, 


CY 

| > 

IT 

© 

The Day of the Month the |} "? 


x. If the nunber of the Day of the Month given, excecd the number of that 
day, in which the Sun entexs+ into any Sign 3 SubtraR the 1: [:r number from the 
greater, and the Remainer is the Degree ot that Sign the Sun poficfſeth, 


PROBL. 
Example. 


O* May 12. I would find the Suns true place by the former Rules z The Sun 
enters Gemini, Aay 11 > which ſubtraQ from 12, the Remainer is 1, which 


(hews the Sun tobe in x degr. of Gemini, 


2. Example. | 


Let it be required to know the Suns place the fourth of November 3 on the 11th 
day of that Month the Sun enters Sagittarizs, and the 13th day of Oftober he enters 
Scorpio, betwixt the. 13th of Offober and. the 14th of November axe 22 days, and 
conſequently the Suns place is 22 degr. of Scorpia- 

But to find the Suns place by Mc. Vincent Wing's Hypotbeſir, and Tables in Aftro- 


wemia Britannica, the Rule is, 


Firſt ,cnter the Table of the Middle-Motion and Apogee of the Sun, and write 
out the Epocha next going before the time 
longing to the Years. Months, Days, Hours, and Minutes, ( only in the Biſſextile 
or Leap-years, _) atter Februarya Day is to be added to the number of days given 3 
then adding them all together, the ſum will be the Middle-Motion and Apogee of the 


Sun for the time given. 


At for Example. 
Suppoſe the time given be the 12th of May at Noon 1657, at which time the 


Suns place is r<quired. 
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Aries, March 10. 
Taurus, April 10, 
Gemimi, May 11. 
Canccr, Jane lt. 
Leo, Fuly 13. 
Virgo, Auguſt 13. 
Libra, September 13. © 
Scorpio, Otteber 1 3. t 
Sagittarius, Novem, 12+ 
Capricornus, Decem. 21. 
Aquarius, Fanwary 10. 
Piices, Febrnary 8. 


DJ 


l. 


given, under which (ct - the Motion be- 


_ Time given. 


The Epocha 
1661,ycars ]n- 
cluding 6, Ma 

Days 12. 


Longit ude © {| Apog. © | 


11 29 33 O07 


DM SSDM $S 
9 20 24 49]3 6 45 5 
oO © 
3 28 16 39 
O 11 49 40 


The Suns Mcan-motion, or Longitude.!' 2 oo 04 = 6 5r; 37 


2. Subtra& the Apog. of the Sun from his Mcan-Longitude, and the Remain 


will be his Mcan Anomaly. 


M mm Example. 


/ 
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Example. 
S DMS 
The Suns Mean-Longitnde is —— ——— 2 co 04 15 
The Apogenin fubtrafted —— ——— — 3 06 51 37 
| The Suns Anomaly — — ro 23 12 38 


With the Suns Anomaly enter the Table of bis Equation wich the Sign on the Head 
and the degr. deſcending on the left hand, it the number thereof be under 6 Signs ; 
but if it be more than 6 Signs, enter with the Sign in the bottom, and the | nk 
aſcending, 58 the right hand, and in the common-Angle you have the Equation an- 
{wering thereunto 3 only you muſt, (if necd require, )) take the Proportional part, 


Example. 
S DMS 
In the Table of Equation anſwering to 23 d 12 m-38 $.is —o ot 11 31 
The Suns Mean-Longitude, add —2 ©O og 15 
The Suns true Longitude ——_— — gd ©! 15 46 


Therefore the true place of the Sun is in 1 degr. 15 min. 46 ſe:01:4; of Gemini, 


Another Example. 


In the Year 1583, March 14 at Noon, in the Meridian of Uraniburg in Dos 
mark, the thrice Noble Ticho-brabe, obſcrved the Suns true place in 3 deg. 17 min. 
40 ſeconds of Aries, The time at London was March 13,23 h. 8 m. 

Multiply 53 by 11, thc ProduQ is 583, which divide by 60, the Quoticnt will 
beg” #3, oro", and becauſe the Equation decreaſes I ſubtra& it from the Equa- 
tor, anſwering to 22 degr. and it leaves 1 &. 52 me. 12”, for the true Equation de- 
fired, which according to the Title, being added to the Suns Mean Longitude, gi- 
veth the true place of the Sun required, as follows: 


Ss 0-5 
The Suns Mean- Longitude ——— =——— ——O 2g ©0 30 
The Equation added — ck 


The Suns trae Longitude ————— — —— CO $2 42 


Therefore the Suns true place is in © deg. 52 min. 42 ſeconds of Tawrws 1, theſe 
Examples aic ſufficient for Dire#tion, to tind the Suns true place at any time. 


EFROLnS © 


The Suns diſtance from the next EquinoTial-Point ; and his greateſt 
Declination being given, to find the Declination of any Point required. 


Note, the Ho- WW Ith your Compaſſes take the Chord of 65 degr. upon the Centre C, deſcribe 
rizon needed the Circle HZON, and draw the Diameter H CO, which repreſents the 
not to have Hoxizon, and at Right Angles, or Perpendicular thereunto, draw Z C N, the Azi- 
_ gone: muth of Eaſt or Weſt, and take the Laticude of the place, (which in this Example 
wr gf the is 51 d. +.) and prick it from OtoN, and from HtoS, and draw the Hour of 
ſame” Scheme fix N C'S; then prick from Z to K, and fromN to Q 51degr. +, and draw the 
refers to the EquinoQtial Line AC Q 3 then the Suns place being given, take 23 deg. 31 min, 
Problems fol- . 4 prick from IE to S, and from Q to W, and draw the prickt Line & C Vp, then 


os take the Suns diſtance from the next EquinoRial-Point, which in this ExamPle 


was drawn, (hall 
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Days 13 
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- Gives the Suns true place. 
Agrecing with the Obſervation. 


by Y 3 17 49 #4 


- (3) Example, the time given the 10 of April 166g at Noon oF ug by 
he tormer Rules we have found the Suns Mean Motion 29 zo” 


vis Apogeutn 3 #. 6 &. 49 wm. 29", his Anomaly 9 s. 22 d. 1 w/v". 
nd to find a Propor. part Fthe Equat.anſwering to 22 d.is-1 e5I8,22 


[-$ D MS. 


| 2x the Equat. proceed thus}.the Equator anſwer. to 23 &.is 1 d. 51 m.29*: 
R their difference——-53 
In Theo 1 fay, if 1 deg- ot 60 min. give 53" . What hall 11 vin give? By 
« 
| 
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h Rule of proportion, 
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(hall be 61 deg. 18 m. out of the Line of Signs, and prick it from Cro ©, and 
through © draw a Parallel-Line to the EquinoGtial, as T D, and it (hall be a Parallel 
of Declination, and where it cuts the outward Meridian, as at T, apply the diftance 
A T to the Linc of Chords, and you have th: Declination 20 deg. 30 min. which 
was required ; Or you way take the near«ft difiance fram Oto the Equator, and 
apply it to the Line of Signs, and that will give you the decliraticn 20 deg. 
30 min. and if throogh © you draw a Line Parallel tothe Horizon H O, ase f, it is 
a Parallel of the Suns Altitude. 


By the Logarithms in the Right-Angle Triangle CK © in the Stereographick 
Projection we have given, hrlt the Hypetbenuſe, C © 6 1 deg. 18 min. (econdly, the 
AngleK C © 23 deg. 31 m. henceto find K ©, as the Radins-— 10 
is in proportion tothe Sign of the Suns Declination 23d. 31 m. KC ©—— g600g99 

So is the Sign of the Suns diſtance from the next |! quinoRial-Point 


61 degy. 1% mix. CO —— $ 994307 


— 


to the Sign of his Declination required 20 deg. 39 an” 4 "na 4406 


| Or extend the Compaſſes in the Line of Artificial Signs from 90 degy. to 23 degy. 
30 min. the lame extent will give the diſtance from the Suns place to his Declina- 
tion. 


The Sun being either in 1 deg. 18 mix. of Gemini, or 29 deg. 42 min. of Capri- 
corn, og 1 degr. 18 min. of Sagittarius, or 28 deg. 42 min. of Cancer, that is 
G1 deg. 18 min. from the next EquinoRial-Point z the Peclination will be found to 
be 20 deg 30 min. 


. 
_ _ 


Boox VI 
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Aſtronomical Problems. 


— 


PrkoBL. 1. 


Having the Suhs greats Declination, and his Diſtance from the next 
Equinottial Point ; to find his Right- Aſcenſion. 


N the foregoing Scheme, having drawn the Pafallel of the Suns Declination T D, 
| paſſing through the Suns place at © theextentS © is the Sine of the Suns Right. 
Aſcenfion from the next neareſt EquinoQRial- Point, to the Radius of the Parallel 
T D; and therefore place the extent S T from C to X,and upon X as a Centre with 
the extent S ©, defcribe the Archat R, a Ruler laid trom the Cenere jult touching 
the extremity of that Arch, fiad the Point N in the Limb of the Meridian, and the 
Arch © N, applied to the Line of Chords, is 59 deg. +, and fo much is the Sans 
Right- Aſcention in.the tirft quarter of the Ecliptick. 


In the Triangle CK © we have. given as before, (t.) the Angle of the Suns 
greateſt Declination K CO 23 deg.31 min. (2.) the Longitude of the Sun from the 
next Equino@ial-Point Aries Cr © 61 deg. 18 min. hence to find the Suns Right- 


Aſcenſion, the proportion, . 
| As the Radius _—_ GCEIRILED pcm BE 
to the Tangent of the diftance 6 1 deg. 18 min. CO ——— —— 1026162 
So is the Co-fign of the Suns greateſt Dec. 23 4.31 mKCO—— 996234 


—— ——___—— 


tothe Tangent of the Right-Aſccnſion CK 599d. 9 m. ——— 1022396 


Or cxtcnd the Compaſics from Sign go 4. to Sign 66 4. 29, the ſame diftance 
will reach from the Tangent 61 deg. 18 mix. to Tangent 59 deg. 9 min. which is the 
Suns Right Aſcenſion in 14, 18m, of 


But this you are to obſerve, that if the Right-Aſcenſion ſought, be in the ſecond 
Quadrant as in B AM, theu you are to take the Complement of the Arch found 
to 180 deg. if in the third Quadrant, as in = 7, add 180 deg. to the Arch 
found , but in the laſt Quadrant, as in the laſt Quadrant, as in W #=z X, ſubtract the 
Arch found from 360 deg. and you ſhall have the Right-Aſcenſion deſired, 


Example 2. 


The Sun in 28 degr, 42 min. of ©, that is, 61 degr. 18 mix. from thc Equi- 
no&ial Point ==, lay aSbefore. As the Radius is to the Co-Sign of the greateſt 
Declination, ſo is the Tangent of the Suns diſtance from the next EquinoGial-Point 
61 deer. 18 min. to the Tangent of 59 degy. C9 as before, which taken from 180, 
is 130 degr. 51 min. Which is the Suns Right- Aſcention required, 


Example 3. 


The Sunn 1 degr. 18 min, of 7 that is, 61 degr..18 mix. from the nex; Equi- 
noCial-Point =, . 4 work is the ſame as before 3 therefoxe to the Arch found Ladd 
180 degr. makes 239 degr. Og min. the Right-Aſcenſion of the Sun ſought. 


Example 4. 


The Sun in 28 degr. 4.2 min. of Y, 61 degr. 18 min. from the next EquinoQial 
Point Y, the operation is the ſame with the former Example 3 whereforc ſubtract 
the Arch found 59 deg.og min.from 360 deg. and there will remain 300 deg. 51 min. 
which is the Suns Right-Aſcenlion required, 


PROBL. 


Cie. UI. Aftronomical Problems: = 


PROB L. IV. 


The Elevation of the Pole, and Declination of the Sun being given ; to 
find the Ajcenſronal Drff-rence. 


His is repreſented in the Figure by S L in the Para!lcl of Declination, and it is 

therefore to be reduced into the common R dius, ther. fore take the Radius of 
the ParallclST, aud prick it trom C to X, as b<tore 3 then take the exterit SL, and * 
ſetting one Foot upon X,: with the other draw the part of an Archt s,lay a Ruler 
from C, that it may jult touch the outtide thereof, and it cuts the Circle in 4, and 
take the Chord or Extent Hd, and you will hnd it 28 degr. which bcing converted 
into Time, is 1 hour 52 min. and ſo much doth the Sun rifc befors, and fet after 
ſix in Summer; but ſo much doth heriſc atter, and ſet bcfore fix in Winter. 


In the Right-Anglcd Spherical Triangle S LC are known. 1. SCL the Comple- 
ment of the Poles Elevation 35 deg. 25 min. 2. The Suns Declination 20 deg. 
30 min. hcnce to find the Aſcenſional Difference C K. 


As the Radius is in_ Proportion —————- -10 
to the Tangent of the Latitude, 51 deg. 28 min. — -- —- 10.09858 
So is the Tangent of the Suns Declination 20 deg. 30 LS—, 9.57274 


to the Sine of C K the Aſcenſional differetice 28 4. co m— 9.67162 


PASOBL V, 


The Suns Right-Aſcenſion, and bis Aſcenſional aifference being given; to 
find his Oblique Aſcenſion, and Deſcenſion. . © 5 


O peztorm this, you muſt obſerve theſe two following Rules: © "1. If the Suns 
Declination be North, you muſt ſubtract the AſcenfionaEDifference from the 
Right-Alcenlion, and the Remainer will be the Oblique-Aſcention 3 bur if you 
Wh them together, the ſum will be the Qblique DeſceniIon; * 2. If his Declination 
be South, add the Aſcenſional-difterence, and the Right Aſcention together, the ſum 


will be the Oblique- Aſcenſion 3 but if you fubtraGt tt, the-Remather will be the 
Oblique-Deſcenſton, 


Admit the Sun is in the 1 deg. 18 min. of Gemini by the fecond Problem, his 
Right- Alcenſion is 59 deg. og min. and his Alccntional-difiercoce by the fourth 
Problem, is 23 deg. © min. | theretore according totlie tirtt' Rule, bicaufe his De- 
clination is North, the difference 3 1 deg. ©9 min. is the Suns Oblque-Aſenſion, and 
the ſum of them 87 geg. 09 min. his Oblique Detceniton, 


PRoOBL. XI. 


To find the tir of Sun-Riſing, and Setting, with the length of 
the Day and Ninieht. 


CU muſt find the Afcenfional-difference by the fourth Problem, which conver- 
ted into Time, a'lowing 4 min. of an hour for every degr. and 4 ſeconds for 
every mix. and the (1-*. of = and Minutes, is his difference of Riſing and Set- 
ting before or after the hour of fix, which was found before to be 28 deg. or 1 hour 


$2 Min. 


Therefore when thy Sun is in Northern Signs, add the ſum to fix, and the Total 
is the Semi diurnal Anh, as in this Example, is 7 bowrs, 5 min. 2”, the time of 
Sun- ſetting, and ſubtr& it from 6, and the Remain is 4 bowrs, 7 m.the time of Sun- 
Rifing 3 double 7 bars, 52 min. it is 15 bomrs, 44 min. the length of the Day, ſub- 
tra it from 24 bowrs, 0O mix. and the Remain is 8 bowrs, 16 min. the length of the 
Night in the Lat, of *riftol, 51 d. 28 m. Nor. 


PaoBL. VII. 


The Elevation «/ the Pole, and Declination of the Sun being given; 
to find bis Amplitade. 


M Eaſure the ext-nt C L with the Compaſſes in the Line of Signs, and it will 
reach to 344- 40 m. and ſo much doth the Sun riſe and ſet to the North- 
ward of the Eaſt an« Welt in the Latitude of g1 + No. when his Declination is 
20 deg. 30 min. Nor”; but he riſcth and ſctteth ſo much to the Southward of the 
Eaft and Weſt, whe: bis Declination is ſo much South. 

In the Right-Angled Spherical-Triangle L.SC, having the Angle L CS, the 
Complctnent of the | atitude 3$ deg. 32 mix. and L $ the Suns Declination 20 deg. 
30min, (in 16. 18 ». T) bis Amplitude by Calculation may be found thus. 


As the Co-lire of the Latitude 51 deg. 28 miw. L C $— 979447 


is to the [Radius go degy. 10 
So is the Sint of the Declination 20 degr. 30 min. LS — 954432 


to the Siu of the Amplitude C L 34 deg. 12 min. -— 974985 


This is in comm» uſe for the finding of the Variation of the Compals at Sea, 
by comparing the C:aft, or Amplitude of the Sun, obſerved by an Amplitude or 
Azimuth-Compaſs «t the Suns rifing or ſetting, and by his Amplitude ( found by 
this proportion) the difference ſheweth the Variation. 

As for Example. 


Admit you obſerved the Suns Amplitude of Sun Rifing by your Compals des 
ſcribed in the firſfi Clapter and fifth Book of this Treatiſe. 


By the Compals, the Magnetical Amplitude 45-deg. 55 min. North- caſterly. 
By thc Kujcs bcforegoing tind the truc Amplitude,34 deg. 40 min. North-caſtcrly. 


Subtra& the lei: rat of the greater, the difference 1 1 deg. 35 min. Vanation. 


And 


- 
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h—————_—_—_—_—_ 


And by reaſon the Magnetizal Amplitude is farther from the North at Sun riſing 
than the true Amplitude therefore the Variation 11 deg. 15 min. (which is one 
Point ) is Weſterly 3 and if you are bound to a place that bear North of you, you 
muſt fail North by Ealt; or it you bear Weſt, you muſt fail Weſt and by North ; 
and if South, the Courſe muſt be South by Weſt; or if you bear Eaft, then the 
Courſe muſt be Ealt by South 3 and fo of all the reſt of the Points you muſt allow in 
like manner, 


2." But admit the Magnetical Armplitade at Sun-ſetting obſerved by the Compaſs 
were 23 deg. 25 min. from the Welt toward the North, and the true Amplitude 
found to be 34 degr. 40 min. the ſame way the difference is 11 degr. 15 min. and by 
reaſon the Magnetical Amplitude at Sun-ſct is farther from the North than the truce 
Amplitude, the Variation is Eaſterly ; and {o the North Point of the Compaſls is 
the Nby E. and NE is NEbyE, andEis Eby $8, and South is $ by W, and 
W is W by N. 


FAOAL. VL 


Having the Latitude of the Place, and the Suns Declination, to find the 
time when the Sun cometh to be due Eaft or Weft. # 


N the Parallcl of Declination 20 der. 7 Norther!y the hour from Six is repre- 
ſented by $M, with that extent upon the Point X draw the Arch 6, the Ruler 
laid from C to touch the ſaid Arch, cuts the Circle at (e,) the diſtance O e applicd 
to the Line of Chords ſheweth 17 deg. 4 min. it converted into Time is 1 þ. 9 m. 
and ſo much after fix in the Morning, and before fix it the Afternoon, will the Sun 
be duc Eaſt or Weſt. 
Suppoſe the Latitude $1 deg. 28 min. and Declination North 20 degr. 30 min. 
therefore in the Right-Angled Spherical Triangle ZN M arc given (1) ZN the 


Complement of the Latitude 38 degr. 32 min. (2) N M the Complement of the 
Suns Declination 6g deg. 30 min. Then | (ay, | 


As the Radius go is in proportion. Sp Canes, 
To the Co- Tangent of N M the compl. of the Declination 69 d.30 m.— 957274 
ſo is the Tangent of Z N compl. of Latitude 38 deg. 32 min. — 990112 


is to the Co-Sine of 2ZNM 17d.19 m. which reduced is 1 b. 9 m. Jug. 


Which t b, 9 m. addedto6b. is 7b 9 m. the time in the mornivg the Sun will 
be duc Eaſt 3 and if you ſubtraſt x þ 9 mw. from 6b. 60m. the Remain will be 
4 b. 51 ms. the time inthe Afternoon the Sun will be due Weſt. 


PROBL. IX. 


The Elevation of the Pole, and the Declination of the Sun being given z 
to find the Suns Altitude being due Eaſt or Weſt. 


= the extent C M on the Vextical-Circle, and apply it to the Line of Sines, 
and it will reach to 26 degy. £{ and fomuch is his Altitude (ought in Summer ; 
if the Suns Parallel of Declination T M doth not meet with the prime Vertical Ciz- 
cle CZ, the Suncometh not to the Eaſt nor Weſt, as it hapneth in Countrics be- 
ewixt the Tropicks. 


In the former Di , the Suns Altitude when he is due Eaſt and Weſt, is 
ſhewed by the Arch CM, whereforc in the Triangle CV M we have given (1) the 


Suns 


——— 
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Suns Declination V M i0 deg. 30 min. (2) the Angle of the Poles Elevation 
MCV 51 deg. 28 mix. to kind his Altitude CM, I (ay, ! 


As the Sine of the Latitude 51 deg. 28 min. U CM -—— 989334 
is to the Sine of the Declination 20 deg. 30 min. U M— 954432 
So is the Radius 9g 0 dep —— —————— 10 


to the Sine of the Altitude 26 deg. 35 min. C M. 965098 


PROBL. X. 


The Elevation of the Pole, and Declination of the Sun being given, to find 
the Suns Altitude at the Hour of Sig. 


T Ake the neareſt diſtance from S to the Horizon C L, and apply it to the Line of 
Signs ſheweth the Altitude to be 16 4. and fo much is his Depreſſion under the 
Horizoa at fix, when he hath South-Declination 2© d. 30 m. in Northern Latitudes. 


In the Triangle 2 S N,(t.) The Complement of the Latitude Z N 38 deg. 32 mix, 
(2.) The Complement of the Sans declination N S 6s deg. 30 min. to find the Hy- 
potenuſe Z Sz therefore I lay, 


As the Radius w— —— 19 
Ta the Co-fine of 38 degr. 69 min. NS- —— 954432 
. Þ is the Co-linevt 38 degr.32 min.ZN —— 989334 


— ——_— 


ETC 


"PROBL. 


XI. 


Haring the Latitude of the place, and the Declination of the Sur given ; 
" * #0 find the Suns Azimuth at the hour of Six. 


| His is repreſented by V Z in the Parallel of Altitude bf the Sun VS B; Prick 
T. V Bfrom C to: W,, from'thence with the diſtance V S draw the Arch at h, and 
lay the Ruler from C juſt zouching the ſaid Arch, it cuts the Cirgle in T ; the diftance 
HY meaſured on the Chorlls ſheweth the Azimuth to be 13 deg. and ſo much is the 


Sun to the Northwards of the Eaſt or Weſtat the hour of fix, 


In the Right- Angled Spherical Triage Z N Sot the general Diagram, we have 
known firft, ZN, the- Complement of the Latitude 38 deg. 32 min. (2.) NS 
the Complement of the Suns Declination 69 deg. 30 wir. to hind the Azimuth of the 
hour of fix, repreſented by the AngleN ZS. 
bfay, -: 7 [93 44 NY | 
. As the Radjus-— — — C10 
to the Sine Comp). of the Latnuder3B d.z2m. Z N——9g79447 
So is the Co-Tangent of N $69 deg. 30 min —— -— 957274 
— 


FE to the Co-Tangent of NZS the Azimuth from the | 
./ {North 766. 54 + gs ren nn $936721 


Cuae. Hil. Aſtronomical Problems. 


Or extend the Compaſſes from Radius to the Co- Sign of the Latitude, the ſame 
exterit will rxcach from che Tangent of the Declination, to the Tangeat of the Azi- 
muth 13 deg. 6 min. from the Eaſt or Welt Northerly- 


XII. 


The Latitude of the Place, the Suns Declination 2nd the time from noon 
being given, to find the Suns Altitude. 


PROBL, 


Example. 


N the Latitude 51 deg. 28 win. North, the Suns Declination 23 deg. 31 mix. 
North or South, to tind the Suns Altitude at any hour. 
By the Ortbogr aphick, Projeion. 

;Take the Chord of 60 deg. and deſcribe the Arch H T P, draw the Horizontal- 
Linc HCO and trom O to P prick cf the Chord of the Latirude 51 deg. 28 mix. 
avd from Pand $ toL and D ſer off the Complement of the Suns greateſt Declinati- 
on, 65 deg. 2g min. and draw the Parallels of Declinatim S D and 4 Y, and 
PC 8 the hour ot fix; then draw T C, which is the Ecliptick-Line, and take off 
the Line of .Signs, and prick gown 


15 I 
go( degre. 2 
45 Stor the 3 Yirom 6 before it, and after it upon the Ecliptick 


60\ Hours of 4 


3 
Then ke the neareſt Aiftagce from 1 5 deg. to C $, the hour of ſix, or Axis, and 
prick ittrom $ to 5 and 7 and likewile take the neareſt diſtance from 3otoCF, 
and ley 4 trom Sto 8 andg 3; andin like manner do with the reſi, then will the 
neardt diltance from 4, 5, 6,7, $. 9, 10,11, to the Horizontal-Line HCO bethe 
$12ns of thr refpRive Altitude 3 


ſo the Altitude 


4 ; 1 deg. 34 min. 
tot the t 55 In Summer will beds 30 


1$ Ig 
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And fo much is the Suns Depreſſion under the Horizon at the hours of 8, 7 and 
6 in Winter. | 631-11 


7 27 : 23 
30 : 42 

hh pony Alt. for the oSare <is : 42 
10 53 + 45 

I 59 : 42 


And the Winter Altitude for 


9 5s d.13 

the Hours of 107 arc <1 : 28 
II 13 + 48 

Example 2. 


Admit the Latitude were $1 deg. 28 mix. and his Declination 00 deg. 00 min; 
and the time from Noon is 2 bowrs 44 min. or 41 deg. 00 min. and the Sun being 
upon-the EquinoQial. 

In the Stereographick ProjeQion beforegoing, in the Tyxiangle Z AK, we have 
given hiſt & Z the diſtant from the Zenith to the Equator, «qual to the La irude of 
the place, 51 deg. 28 min- Secondly, AZ K the Suns diſtance from the M.ridian 
41 deg, to find Z K the Complement of the Suns Altitude. | 


The Operation by the Logatirbm. 


As the Radius 90 deg. I mm pn — T0 
isto-the Co-lign of the Suns diſtance-from the Merid. 41 d.o m AK — 987798 
So is the Co-ſign of the diſtance from the Equa. totheZene5 1 4.28 m.EZ-979 447 


em em 


to the Co-Sign of ZK 61 deg.58 min. — 967225 


Whole Complement to:90 deg« is the Altitude 28 d1 02-m. which was required. 
oy þ 


Example 3. 


Let it be required to find the Suns Altitude at 10a Clock and 2 mix. before Noon 
when the Sun is in 1 deg. 18 min. of Gemini the Dedination being 20 deg. 30 win, 
Northerly in the Latitude 51 deg- 28 min. Nor, q 

In the Scheme of the Stereographick Projed foregoing, be in the TriangleN Z © 
we have known, (4.) ZN the Complement of the Latitude 38 deg. 32 maine 
(2.)N ©, the Complement 'of the Suns Declination 69 deg. 30 min. (3. the 
comprehended Angle ZN ©, the diſtance of the Sun from the Mcxidian 2 9d. 30m, 
tofind Z ©, and hereby the Suns Altitude 92 ©, I (ay, | 

As the Radius g0—-— - -- ——_ — — ——_— 

is to the Coy Tangent of, the Latitude 51 deg.28 min. NZ —990112 

So is the CorSign of the Angle from the Meridian 29 deg. 30 =.ZN ©—993962 


— — — 


to the Targent&f the fourth Ark 34 deg. 43 min. — —984074 


From the Compkment of the Suns Declination 6g deg. 30 mix. ſubtra 34 deg. 
43 min. there remains 4 deg. 47 min. the fifth Ark, 


& | » IF Co- Arith, 

As the Co-Sign of the fourth Ark, 34 deg. 43 miv. —— ——— 5 rpg 
is to the Co-Sign of the Latitude 38 deg. 32 mint. ZN — —99334 
So is the Co-Sign of the fifth Ark 24 deg:"47 min. — — 991451 
to the Co-Sign of 7 © 38 deg. 36 roma tmmormremm— come 


b1A 2 1 
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A ni ts 
— — — — 


Whoſe Compl. to g© deg. is 51 deg. 24 min. the Surs Altitude above the Horizon 
bxing in 1 deg. 18 mix. of It jo Latitude of 51 deg, 28 min. North. 

Suppoſe the Sun in 1 deg. 18 min. of Sagutarizs, having South-Declination 20 d. 
30 min and thc bow 1. 59 min. $2", Attcrnoon. 

in the Scheme ot the Stereograpbick Projeion beforegning,in the Obſ'que-Angled 
Triang): ZN ©. 1+ NZ the Complement of the Latirude 3$ deg. 32 min. 2.N ©, 
11 4:;. 30 min. the dittance from the North-Pole. 3. The Angle ZN © 2g deg. 
58 win 0 find the Z © the Complement of the Suns Alticude to go deg. 


— > — — 


The Oper ation. 


As the kadius Go —— _ Se 
is to ihe Tavyent of NZ 38 deg. 32 min. —_— - — 
So 1s th { Sn of the Angle, LN Os, 29 deg. 50 GS, emommmormmny wif. 993768 


— 


to th: Tingcnt of 34 deg. 36 min. the fourth Ark, ——— 93889 


From t' * '\ © 110 deg. 30 min. {ubtradt the fourth Ark 34 deg. 36 min. and 


there ren? -< leg+ 54 min. the fifth Ark. 
Co- Arith, 
As 1! Co Sig : 4 deg. 36 min- x — 04; 
js '0 the ( * ZN 38 deg: $2 min. — 4 
Go | Co: »: ntth Arkq © 75 deg. $4 min.— 538670 
twin Cy opnut Z O7NG deg, 37 min. — —— —x936457 
Now rhe Gomphoment of Z ©, is 13 deg. 23 min. which is the Suns Altitude re- 

qui! '*, 


FRURLK Ma 


The Suns Altitude, the time from Noon, and the Declination being ei- 
ven ; to find bis Azimuth. 


Example 1. 


HE Suns Altitude 51 deg. 12 min. the time 9 baurs 59 min.52' in the Forenoon, 
and thc Suns Declination 20 deg. 30 min. North, to find his Azimuth. 

In the Oblique Spherical- Triangle ZN ©, we have known. 1. Z © the Com- See the 
plement ot the Suns Altitude 35 deg. 45 min. 2. The AngleZN © 29 deg. 5$ m. Scheme of the 
the Suns diftance fromthe Meridian. 3. The complement of the Suns Declination $4987 4p44ch 
N © 6g deg. 30 min. | ProjeRtion be- 


fore- geing., 
The Operation by the Log. 
Eo- Arith. 
As the Co-Sign of the Altitude 38 deg. 48 mia. Z © ——— ———— 020301 
is to the Sign of the Arglc from the Mcrid, : 9 deg.58 min. Z N © — g6g$53 
So is the Co-Sign of the Declination 69 deg. 30 min. N © —— 997159 


— — 
——_—_—_ 


to the Sign of the Suns Azimuth N Z © 13 deg: 42 min——— r987313 


The Azimuth from the North. Example 2. 


New admit the Altitude were 13 deg. 23 min. the time 1 bo, 59 m. 52 ſee. after 
noon, and his Declination South 20 deg. 30 min. 


Nnn 2 In 
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In the general Diagram of the Stereograpbick, Projettion you have in the Oblique- 
Angled Spherical Triavgle ZN ©, «. Z © the Complement of the Suns Altitude 
76 deg. 37 min. 2. The AngleZN © 29 deg. 5% min. his diſtance in time from the 
M-ridian. 3.N © 110 deg. 30 min. the diſtance of the Sun from the North Pole. 


To tind the Angle N 7 © the Suns Azimuth from the North. 


The Operation. 
Co. Arith. 
As the Co-Sign of the Altitude Z © 76 deg. 37 min..— —— — 001196 
is to the Sign of the Angle from the Merid. Z N ©'2g d. 58 m.—g6g853 
So is the Co-Sign of the Polar ditiance N © 110 4. 30 m. 997159 


—_ —_— -—— 


——#96$208 


co the Sign of the Suns Azimuth NZ © 1514.16 m. 


PROBL. XIV. 


The Latitude of the place, the Suns Declination and his Altitude being 
given, to find the Suns Azimuth. 


Example 1. 


N the Latitude 51 deg. 28 min. Nor. the Suns Declination being 20 deg. 30 min. Nor. 
and. bis Altitude 5 1 deg. 12 min. to find the Suns Azimuth. 


In the former Diagram, in the Oblique Angled Triangle Z © N, thereare given 
the three Sides,Z N 38 deg.32 min.the Complement of the Latitude,N © 6g 4.30 m. 
the Complement of the Declination, and Z ©.38 deg. 48 min. the Complement of 
the Altitude, to hind the Angle NZ ©, the Suns Azimuth from the North. 


The Operation by the Logarithms. 


MER, ZN 38 deg. 32 min. Co-Arith. Sign ©.20 
The containing, Sides$ Z © 38 deg. 43 min. Co-Atith. Oy 1. 
The oppoſite fide N © 69 d. 30m. halt ſum, 73 d. 25 m. Log. Sign 9.98155 
The ſum of the ſides 146 d. 50. m. Remain. or Dit, 3 d. 55 m. Log.Sign—8.83445 


The balf Sum 73 d.25 m. Sum of the 4 Logatith. 


9.22454 

The Diff. of the oppeliteCT Sc. 65 &d. 50m. halt Sum 9.61227 

fide from the half Sum, 65d.40 m, Which doubled am— 
called the Remainder, ). —— ——— 

3d. 53 m. is 131 4. 40m. the Suns Azimuth from the Nor. 


Whoſe Complement to 18e d. 48 4. 20 m. is the Azimuth from the South. 


Example 2. 


In the Latitude 51 d. 28 m. North, the Suns Diclination being 20 d. 30 m. South, and 
bis Altitnde 13 d. 23 m. to find the Suns Azimuth. 


In the former Diagram, in the Oblique Triangle Z © N (where the Declination 
is Southerly) there is given the three ſides, NZ 38 dez. 32 m. the Complement of 
the Latitude, Z © 76 deg.37 min. the Complement of the Alticude, and N © 2109. 
30 min. the Suns diſtance trom the North Pole, to find the Angle N Z ©, the Suns 
Azimuth from the North. 


The 


Cy Hap. INI. Aſtronomical Problems. 


The Operation by the Logarithmy. 


+ 0:1. N 38 deg. 32 min. Co-Atith. Sign ———— c.z0 
The containing Sides) 7 © 76 deg. 37 min. Co-Arith., Sign eye 


The oppolne fide N D 110 4. 30m, halt fum 112 4. 49 m. Log, Sign—9.9646 1 
The Sum of the 3 lides 225 &. 59 m. Remain. 2 deg. 19 m. Log. Sien—8.6:662 


The half Sum, 11294. 49 m. Sum of the 4 Logatiuy, — 18.785872 


— —— 


The Remainer oppoſite be-AThe half Sum, which is Sc. 75 d.20 m. ©. 6 
ing ſubtracted from wb which doubled 4 4. Le m bet. cpno 


halt ſum 2 d. 19 m. is the Suns Azimuth 151 4. 18 «.trom the North. 
Whole Complement (fo 180 d.) 284. 42 m. is the Azimuth from the South, 


By the Suns Azimuth and the Magnetical Azimuth, you may find the Variation 
of the Compals. 


Ar for Example. 


Admit the Magnetical Azimuth in the Afternoon is —— 5.59 4.33 m. Welt. 
And ihe Suns Azimuth s—— ————; S. 48 d.18 m. Well, 


_—  c_— 


The dificrence is the Variation ——— ———- — COOL TP 1 15 m. | 


And the Magnetical Azimuth being nearer to the North than the true Azimuth by 
11 deg. 15 min. (which is one Point of the Compals) (hews the Variation to be one 
Poiat Weſterly. 


And ſuppoſe the Courſe by the Compals be Eaſt, the true Courſe is Eaſt by 
North. 


Mr. Borowghs obſerved in the YThe Magnetical Rumb — 50d. com. 
year 1580, the Variation{ Subtract the Variation Weſterly 114.15 m. 
11d.15 m.Eaſterly in Lime- POR: WY 


Hoſe- Fields near London. there remains the true Rumb N E—78 4. 45 mM. 


Mr. Gunter inthe year 1622 in the ſame place found the Variation 6 deg. 15 min. 
Eaſt, 


Example 2, 


Suppoſe the Magnetical Azimuth be ——, 37 d.c; m. Wc. 
And the Suns Azimuth be = —-——5- 43 d. 18 m. \Wclt. 


Subtra the leſſer out of the greater, the difference i——- 11 4. 15 m. 
, 


And in regard the Magnetical Azimuth is farther from the North than the true 
Azimuth by 1 1 deg. 15 min. therefore the Variaiion is Eaſterly one Point, and con- 
ſequentiy all the Points ſtand 11 deg 15 min. or one Point to the right hand of their 
true Places; and therefore, to make good a North Courſe, you muſt Sail by your 
Compals N by W 3 and an Eaſt Courle, fail Eby N,. and a South Courſe, (ail 
Sby E; and to make good a Welt Courſe, fail W by S; and fo itis to be under- 
ſtood of all other Courſes, 


The year 1666 at Briftol, in Rownom Mcadows, Mr. Philip Stainard, my ſelf, and 
ſome other Friends, maltcrs of Ships, took with us a Dradrant (deſcribed in the 
fiſteenth Chaptcr of the Second Book) of 20 Inches Scmidiameter, and ene 


Needle. 


—— —— _——— — — — ———— —  — — 


100 Aſtronomical Problems. Boox VI. 
| "Needle, and one Azimuth Compals, (deſcribed in the Firſt of the Fifth Book) the 
Needle about nine Inches long, and in the Afternoon we made theſe Obſervations 


following : 
Variat) 
Weſterly 


— oo _- |  —— —_— 


Gr. M. Gr. M. | Gr. M. Gr. M. 


—  ——— — _—_—_—— 


| ou | tic, Suns 
Altirude. ; Atimuth, Azimuth. 


44 20 |72 ©0 | 70 38 | 08 22 
39 30 | 80 co 178 24 [01 36 


— — —— 


—ﬀ — 


31 50|5g0 o0|88 26| 1 34 
27 42 195 CO {g3 36 


| — —— —_— ————— 


23 20 | 103 00 | 101 23 | 1 37 


PFAODAL. XY; 


To find the Altitude of the Sun by the ſhadow of a Gnomon ſet Perpen- 
dicular to the Horizon by the Scale ; alſo by Trigonometry. 


Ith your Compaſſes on a piece of Board, deſcribe the Circle AB CD, place 

it Horizontal with a Gnomon Perpendicular thereto, in the Centre O crofs 
it with two Diameters at right Angles; then turn the Board, until the ſhadow be 
upon one of the Diameters,and at the'end of the ſhadow make a Mark,as herc at E 3 
lay down alſo the length of the Gzomon from the Centre on the other Diameter 
from O ty F, draw a right-LinefromE toF, as EF H; then with the Chord of 
60 deg. (weep the ArchG H upon E as a Centre; apply the diſtance G H on the 
Arch to your Line of Chords, and that will give you the Altitude of the Sun re- 
quired, which in this Example is 53 deg. 


Cuae. IH. Afronomical Problems. 


The Operation by the Logarithms. 
As the parts of the ſhadow 28 - —- — —— 144516 
arc to the parts of the Gnomon 27 Seo ls 
Sois the Radius - — — ——10cO0000 
to the Tangent of 52 deg. 53 min. - — 


So the Pin or Gxomon: OF being 37 equal parts, and the ſhadow OE 28 ſuch 
parts, the Alticude is found 52 deg. 53 miz. or the Gnomon being 28, and the (ha- 
dow 37 parts, the Altitude will be 37 d. 07 mr. -or the ſhadow being $3, the Gue- 
mon or Staff 100. the Angle will be 50 deg. 18 min. the Altitude ct the upper edge 
of the Sun or Angle H E G, from which, taking the Semi-diameter of the Sun 16 me. 
there remains 50 4. 2 m. the Altitude of the Centre of the Sun. 

After this manner, if you obſerve the greateſi Meridian- Altitude of the Sun the 
11th of Fwne, and 10th of December, you ſhall by the difference of them tind the 
diſtance of the T ropicks ; the greateſt Declination of the Sun, the Elevation of the 
Equator, or Latitude of the Place. 


As for Example at London. 


Suppole the Suns Meridian- Altitude taken Fune 11, 1676 61 d.5g : 3c" 
The Suns lcaſt Meridian-Altirude taken December 10 14 : 

The diff. is the diſtance of the Trop. of which take the half 47 : 03 : co 
Which is the Suns greatcli Dec. ſubtraQt. from the greateſt Alt. 23 : 31 t: 3o 
Lcaves the Elevation of the Equator, 38: 28: © 
Whoſe Complement is the Latitude of the Place 21: 8 


PROM I. XYL 


Having ths Latitude of the place, the Suns Declination, and the Sins 
Altitude; to find the Hour of the Day. 


$f Rule by the Logarithms is thus; Add the Complement of the Suns Alti- 
tudc, arid che Complement of the Suns Declination, (or- Diſtance of the Sun 
from the Elevated Pole) and the Complement of your Iatitude together, and from 
halt the Sum thereot fubtraft the Complement of the Altitude, and note the dit- 
terence. 

Thus in ous Latitude of Briftol 51 deg. 28 min. the Declination - of the San, be- 
ing 20 deg+ 30 min. Northward, and the Altitude 51 deg. 12 min. 1 find the hour 
from the Mcridian, as follows : 


Altitude of the Sun 51d. 12 the Compl, 38 4.48 As the Radjugt —————— 10 
Dechnation. North - 22 : 30 


The diſt. from the Pole 69: 39 To Signof the Polar diſtance — 9571 55 
Latirude Notth {1: 28, the Compl.38 : 32 ſo is the Sign Comp], of Lat.— 979447 
T1 4 + — 

The ſum of all three 145: 50 toa fourth Sign hocommunt==—o ga 

The half Sum —— -— —-73: 25 As the 4 Sign is tothe ſign of half ſum godr5s 

The difference—— ——— 34:37 foisthe Signef the difference — 975441 

1973596 

To a ſeventh Sign, to which add the Radius ————— leg 

And take the hall —_—— — — 993459 


- Which is the Sign Comp), of 15 4, co n. 
Which doubled is 30 4. oo m, of 2 hours from' Noon. 


PROBL, 
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PkoBLt. XVII. 


Having the Azimuth of the Sun, the Altitude and the Declination; to 
find the Hour of the Day. 


Example. 


HE Declivation 2c deg. 30 min. No. the A'titude 51 deg. 12 mix. the Azimuth 
from the North 13 1 deg. 42 miv. to tind the hous from Noon. 


The Operation by Logariutbms. 


As the Co-Sign of the Declination 6g d.g. 30 min. 997 159 
is to the Sign of the Azimath 13! deg. 42 min. —— 987311 
$o is the Co-Sign of the Alticude 38 deg. 48 min. —— —. 979699 
| "Gon Aoike te 


to the Sign of the Hour 29 deg. 58 min. — ——— 1967018 


Which is 1 bour 59 min. 52. ———— —— 969851 


——— —— 


: PaoBL. XVIE. pT 
How to find the Right-Aſcenſjon, and the Declination of 4 Star, having 


the Longitude and Latitnde thereof. 


Example. 


HE mouth of Sirizs, whoſe Longitude is g deg; 32 min. 59” Latitude 39 deg. 
30 min. South, to tind the right Aſccnfion and Declinatiin. 4 +, 
To Prvjett the Sphere Stereogr-4phically, draw the Meridian with a Chord of 86 z. 
you may mark the Horizon H Q, and Vertical Z N\ then fee the Laticude 5 1 deg. 
28 min. trom OtoN, fhom H toS, ard from N toQ , and from Zto A&; and 
draw the EquineGtial Line A C Q;, then take the diftance of the Pole of [the Ecli- 
ptick, from the Pole of the World 23 deg, 31 min. and ptick it from!/N to P, from 
A to Y, fromS to A, aridfiomQ to'S z then draw the Ecliptick-Line »,C;S, 
on which youmult put tht Longitude or diſtance of the Star, from the next Equino« 
&ial Point, as in this Example 3 the Star in the mouth of the great Dog or Sirias, his 
Longitude is 9 deg. 32 wine of Cancerz and his Latitude is 39 deg. 30 min South, 
take 9 deg+ 32 min. out of go deg. the Remain is Bo deg. 28 min. the diftance of the 
Star from the next EquinoRtial Point C, prick that trom C to K onthe Ecliptick, 
and draw the Circle of Longitude P KS, thcn prick the Latitude 39 deg, 3o min. 
from Vf to D, and from & to F from the Chords; then take the ſame fromthe hal 
Tangents, and prick it from C to M, and draw the Circle of Latitude of the'Star 
parallel to the Eeliptick, as D M F, and where this Parallel Foſs the Circ\e of Lon- 
gitude, as at >, that is, the place of the Stat 3 then draw the Meridian Circle from 
the North Pcle through * to the South-Pole, and it cuts the EqumoRial in R ; 
meaſure C Ron the Line of halt-Tangents. and it gives * 2 deg. 31 min. the Com- 
pterhencto 1$0 deg; is 97 deg. 39 min. the Right-Alcenfion defired. ...,__ 


. Now to hud the Declination of the Star 3 lay a Ruler over P and the Ecliptick, 
at K, and it will cut the ArchinL; takea Chord of go deg.and prick it from LtoP; 
lay a Ruler over pand P;-and it wilt cur the Ediptick m & z lay the Ruler over @, 
and FX, and it curs the Limb in ez meaſure Q.e on the Line of Chords, and it is 
16 deg. 14 min. the Stars Dcclination xequized. | = 


— 


Cray. Ill. Jfronomical Problems. 
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The Operation by Logaritbms. 


Take 9 deg. 32 min, the Longitude of the Star, out of 92 deg. there remains 
Bo deg. 28 min. his diftance from the next EquinoGtial Point z which being known, 
the firſt Operation is, 


As the Radius ——— — Hers be ith 
is to the Sign of the Stars Lonmgit.trom the next Equ. Point $o 4.28 m—19993g96 
So is the Co- Tangent of the Stars Latitude 39 deg. 30 min. — —— 1008389 


to the Tangent of the fourth Ark 55 deg. ©6 min, — 


Compare this fourth Ark with the diſtance berwixt the Poles of the Ecliptick, 
and the Polesof the Wor'd 23 deg. 31 m. it the Longitude and Latitude of the Scar 
be alike, as in thc North Signs, Y F LL S 1 WT, and the Latitude on the North- 
fide the Ecliprick 3 or it the Longitude be among the Southern Signs, as = "1 7 


Vp &z X, and the Latitude Southward z, then (hall the difference between the fourth + 


Ark found, and the diſtance of the Poles be your fitth Ark 


But if the Longitude and Latitude (hall be unlike, as it is in this Example 3 the 
Longitude in a Northern. Sign, and the Latirude South; or the Longitude in a 
Southern Sign, and the Latitude North; then add this fourth Ark fourd, to the 
diſtance of buth Poles 23 deg. 31 min. the fur of both (hall be the fifth Ark. 


Then ay, 
As the Sign ot che Fourth Ark 50 deg. ©6 min. 988489 
is to the Sign of the Fifth Ark 73 deg. 37 m. — — 998200 


So is the Tan.ot the Stars Long.trom the next Equin.Point Bo d. 28 m. — 4077484 


to the Tan.of the Stars Right- Aſcen from the next Eq.Point $2 d.21 m.2 075684 - 


Which (uber. trom 180 leaves 97 d.39 m-the Right-AL. of $irixs required,-1087195 
F< —_ FILE? 
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Boox VI. 


To fird the Dcclination, 


As the Co-Sign of the fourth Arik 50 deg. 06 mig. —— —— -——- 980716 
is to the Co-Sign of the fifth Ark 73 deg. 37 min — — ai 4 
So is the Sign of the Stars Latitude 39 deg. 30 min. —— — — 980351 
1925385 

tothe Sign of the Stars Declination required 16 d. 14 m. — 944669 


PRoOB L. XIX. 


The Latitude of the place, the Meridian Altitude of an unknown Star, 
and the diſtance thereof from a known Star being given ; to find the 
unknown Stars Right Aſcenſion and Declination. 


Irſt, by the unknown Stars Meridian Altitude, you may find his Declination, 
by the following DireRions. 


If the Star Culminate upon the South part of the Meridian in North Latitude, or 
upon the North part of the Meridian-in South Latitude. ſubtra& the Complement 
of the Latitude of the place, from the Stars Meridian Altitude, the Remainer is the 
Stars Declination, Northerly in North Latitude, and Southerly in South; but if the 
Complcment of the Latitude excecd the Meridian Altitude, fubtra&t the Meridian 
Altizude from the Complement of the Latitude, the Remainer is the Stars Declina- 
tion, Southerly in North Latitude, and Northerly in South : But: if the Sear Cul- 
minate upon the North part'of the Meridian in North Latitude, or upon the South 
part of the Meridian in South Latitude, above the Elevated Pole, then ſubtract the 
Mcridian Altitude from 180 deg. and from the Remainer ſubtra&t the Complement 
of the Latitude, the laſt Remainer is Declination, Northerly in North Laticude, 
and Sontherly in South; but if the Star Culminate under the Elevated Pole; to 
the Meridian Altitude add the Complement of the Latitude, the ſum is the Decli- 
nation, Northerly in North Latitude, and Southerly in South. 


Example. 


In the year 1577. Noble Tyebo Brabe, found the Declination of the Northern Star 
in the breaſt of Pegaſus to be 22 deg. 26 min. Northerly, and its diſtance from the 
Eagles heart 45/0. 31 m. whereby the right Aſcenſion may be found, as follows : 


In the Oblique TriangicF OL in the following Scheme, there is given the three 
ſides FL the Complement of the Declination of the Eagles heart 82 deg. 08 min. 
F O the Complement of the Declination of Pegaſ#s breaſt 67 deg. 34 min. and L O 
the diſtance between them 45 deg- 31 min. to find the Angle LF Q, the difference 
of the Right Aſcenſion of the two Stars. 


% 


Car. Ill. Afronmical Problems, 105 


N % 
Sg >” 
N 
The Operation by the Logarizhus. 
The containing fides$ © 132 408 m. Sine Co- Arich, —— 0.2041 1 


FO67 34 Sne Co-Arith.—— 6.03418 
The oppoſite fide LO 45 31 half ſum 97. 36 Sine Log.—— — 9.996 19 


—- Remain. $2. 05 Sine Log, ————g.$9703 
Sum of the three ſides 195 13 — - 

— Sum 19.93148 
The half ſum — 


97 36 ——_— 
Sine Compl. 22 4d. 28 m. Half Sum g.95574 
The Remainer 52 O©5 Doubled 22 28 


Gives the Angle LFO 44 56s 


I O— ——— 


Which is the difference of the Right Aſcenſion of the two Stars, and added to 
the Right Aſcenſion of the Eagles heart 292 deg. 35 min. the ſum 337 deg. 31 min. 
is the Right Aſcenlion of the Star in Pegaſus brealt,, which was required. 


Of the Parallax of Altitude of the Sun, Moon, or Stars. 


HE true Altitnde of the Sun, Moon, or Stars ought to be obſerved in the Cen- 
tre of the Earth, (if poſſible) whereto the Tables are conformed ; but becauſe 
we dwell upon the Superhcies of the Earth above 5coo Englith Miles from the 
Centreof the Earth 3 therefore the Planets ſeem lower to us than indeed they bez 
and theretore to repreſent the true place of the Sun, Moon, or Stars, you muſt draw 
a Right- Line from the Centre of the Earth, through the Centre of the Sun, Moon, 


or Star 3 but the apparent place is determined by a Line drawn from the Eyc,through 
tbe Centre of the Star. 


Oo0o 3 P | 
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 Aftrovoniical | Problems. Book VI: 


A Figure or Scheme ſhewing what the Parallax, or diverſity of AſpeT is. 


. > M 
4 . | 
©/= ———} \ 
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C 


In this Figure, C denotes the Centre of the Earth. 
D the Place or Superticics of the Earth, from whence the Sun, Moon, or Star 
is (cen. 
« © and 6, thcir Place in thcir Orbs. 
CEI COM, CCN, the Lines of their true Place. 
D 4G, DOK, DCM, theLincsof their viſible or apparent Places, 


Hencethe Angle mdde*by the InterſeRion of the faid two Lines through the 
Body: of the Planet, is the Angle of Parallax, thatis to ſay, in 4 the AngleC 4 D, 
which is-equal tothe Angle'l's G, in the © the Angle of Parallax, is the Angle 
CeD; and laftly, is the Moon it is the Angle G < D, orN q M. 


By this it is manifeſt, the nearer a Star is to the Centre of the Earth, and the lef- 
ſer the Altitude above the Horizon, the greater is the Parallax 3 and hence it is,that 
the Orbit of the Mocn bing neareſt tothe Earth, her Parallax is greateſt, and moſt , 
perceptible, bccaule the Semidiameter of the Earth bears a ſenſible proportion to the 
Scmidiametcr of the Moons Orbit, though it be very little, ox nothing at all in com- 
pariſon of the Orbs of h Þ, and the tixed Stars, which is cauſcd by the vaſt di- 
ſtance which is between them. 


The End of the Sixth Book. 
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Horologium D1tce. 
Latus ad occaſum nungquanm rediturus ad. ortum—— 
(Vrvo hodie, mortar cras heri natus eram -—, 


T..HE 


AH 7 
DIALELING:. 


The FUNDAMENTAL DIAGRAM of the 


DIALELNGT CATE. 


T* Di:gram of the Gnomical Scale I have deſcribed, Back 2. Chap. 3. to 


which I rctcr you. 

; I (ha!l only enumerate the Lines on the Scale. 

There are 6x Lines on this Inftrument. 

1. A Line of Chords. 

2. The Gnomon Line, or Line of Latitudes. 

3- A Lineot fix Hours, for drawing the Hour-Lines in any Dial, divided into 
every 10 Minutes. 

4- A line of the Inclination of Meridians. 

5.and 6. Two Lines tor the inlarging the Hour-Lines : The greater is marked 
with 43 the tefler is marked with , called thc greater and lcffer Pole for dE 
in&ion ſake and thele Lines are divided into every 10 Minutes, | 


THE 


AR GUME N T: 


Eader, read this; for I dare this defend, 
Thy poſting Life on Dials doth depend, 
Conſider thou, how quick the Howr's gone ; 
Alive to day, to morrow Life is done. 


Then uſe thy Time, and always bear in mind, 
Time's Forehead hairy is, but bald behind. 
Here's that which will decline to thee, and 

How quick Time runs, how faſt thy Life doth go. 
Tet be ingenioas, learn the Pradick Part, 

And ſo attain to Pradice of this Art : 


Wherebs 


The Art of Dialling. 


Whereby you ſhall be able for to trace 
Ont ſuch a path, where Sol ſhall run his Race 
And make the greater Coſmus to appear, 
According to each Seaſon of the Year. 


CHAP. I. 
Of the kinds of Dials. 


Lthough Gnomonicks pertain to Aſtronomy, yet I think it not amils for the 
calc «f the Reader, to place thele in a diftin& Book by themſelves. 
Snn-Dials may be reduced to two forts: Somme ſhew the Huur by the 
Alticude of the Sun, as Quadrants, Rings, Cylinders, and for the making thereof, 
you maſt know the Suns Altitude for any hour and quarter for every day, or at leaſt 
every tenth day of the year. 
The other ſort ſhew the hour by the ſhadow of a Gnomon or Stile-Parallel to the 
Axis ot the World, and of thoſe I treat chicfly in this Book. Theſe be all Proje- 
Qions of the Sphere, upon a Plane which lies Parallel to ſotne Horizon on the 
Earth; ar4 if upon ſuch a Plane the Meridians be projected, they (hall ſuffice to 
ſbew the }/ »ur, without projecting the other Circles, as the Ecliprtick, the Aquator 
with his Parallcls of Declination, the Herizon with his Almicanters and Azimuths 
which arc ſometimes drawn upon Dials more tor Ornament than Neceſhity. 


Pc CET — —___— 
—_— —_ 


CHAP. IL 


Theorems premiſed. 


OR the better underſtanding of the Art of Dialling theſe Theorems '(hould be 


known« 


I. That evcry Plane whcreupon any Dial is drawn, is part of the Plane of a great 
Circlc of the Sphere, which Circle is an Horizon to ſome Country or other z That 
the Center of the Dial, repreſenteth the Genter of the Earth, and the Gnemon 
which caſtcth the Shade, repreſenteth the Axis, and ought to point directly to 
the two Polcs. 


IT, That theſe Dial Planes are not Mathematically in the very Planes of great Cir- 
cle; tor then they ſhould have their Centers in the Center of the Earth, from 
which they are removed almolt 4000 milesz and yer we may ay they lyc in the 
Plaues of thofe Circles, becauſe the Semidiameter of the Earth beareth ſo (mall 
proportion to the Suns diltance therefrom, that the whole Earth may be taken 
tor onc Point or Center, without any ſenſible Error. 


JI. That as all great Circles of the Sphere, ſo every Dial Plane hath his Axis, which 
is a (traight Line paſſing thro the Center of the Plane, and making Right Angles 
with itz and in the Axis are the two Poles of the Plane, whereof that above our 
Horizon is called the Pole Zenith, and the other the Pole Nadir of the Dial. 


IV. That every Plane hath two Faces or Sides : And look what reſpeR or fituation 
the North Pole of the World hath to the one fade, the ſame hath the South Pole 
to 


Cuae.ll. : The Art of Diallms.. We , 


—— ———  — —-cm-—_-—_ —_—_—_._—_,.. _ — —_—  — ER 


- 
— -— —_ — _—— — _— MG MO 


to the other 3 and theſe two Sides will receive all the Hours of the longeti day : 
So that what cone Side wanteth, the other Side (hall have and the one is deſcribed 
in all things as the other. 


V. That as Horizons, fo Dil Planes are with reſpe@& to the £qxuztor divided into 
firſt, Paralt], ſecondly, Right ; thirdly, O5lique Planes, 


VT. A Parall.l or Polar Plane maketh no Angles with the AXquator, but lics in the 
Plane of it. or parallel to it ; that 15, hich the Gnomon crected on the Plane at 
Right Angles, as the Axis of the World is upon the Plane of the Equator : be- 
cauſe the Axis ard Poles of the Djal are here all one with the Axis and Poles of 
the World, ard the Hour-Lines here meet all at the Center, making equal An- 
gles, and dividing the Dial Circle into twenty four equal parts, as the Meridians 
do the Xqurtor. 


VII. A Right Herizan or Dial Plane cutteth the Zquater. at Right Angles, 4nd 
ſo pafſeth through the Poles of the World, that it hath the Gnemon parallel to 
the Plane, and ſo the Hour-lines parallel one to another's becauſe their Planes, 
though infuritcly extended, will never cut the Axis of the World: Yet have 
thoſe Dials a Center, though not from the meeting of the Hour-lines, but that 
through which the Axis of the Dial Circle pafſeth, cutting the Plane at Right 
Angles. 


VII. An Oblique Horizox or Dial Plane cutteth the Equator at Oblique Angles ; 
and hath for its Gnemon the ſide a Triangle, whoſe Angles vary according to 
the more or leſs Obliquity of the (aid Horizon: and the Gnemon (hall always 
make an Angle with the Plane, of ſo many Degrees as the Axis of the World 
maketh with the Plane, or as either of the Poles of the World is elevated aboye 

the Plane. 


IX. Every Oblique Horizon is divided by the Meridians or Hour-Circles of the 
Sphere into twenty four unequal parts which parts arc always lefler, as 
they are nearcr to the Meridian of that Horizon or Plane; and greater, as 
they are farther off: and on both fides of the Meridian of the Plane, 
the Hour- Circles which are equally diſtant in time, are alſo equally di- 
ſtant in ſpace. Whence it is, that the diviſions of one Quadrant of your 
Dial Plane being known, the divilions of the 'whole Circle are likewiſe 
known 


X., The Hour-lines in an Oblique Dial, are the SeRions of the Planes of the 
Hour- Circles of the Sphere, with the Dial Plane: And becauſe the Planes of 
great Circles do always cut one another in Halves by Diameters; which are 
ſtraight Lines paſſing through the common Center 3 therefore Lines drawn 
from the Center of the Dial, to the Interſe&ions of the Hour-Circles with 
the great Circles of the Plane, (hall be thoſe ScRions, and the Hour-lines of the 

Dial. 
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XI. Every Dial Plane being an Horizon to ſome place in the Earth (as was ſaid, 
Theorems 1.) hath his proper Meridian, which is the Meridian Paſſing through the 
Poles of the Plane, and making Right Angles with the Plane. If the Poles of 
the Dial Plane lie in the Meridian of the Place, then is the Meridian of the Plane 
all one with the Meridian of the Place, and the Gnomon or Style ſhall ftand 
exceed upon the Noon-line, or Line of 12 aClock, as in all dire&t Dials. Bur 
if the Plane decline, then ſhall the Subſiyle Line, or Line which the Gnomon 
ftandeth upon (which is the Meridian of the Plane) vary from the Line which is 
the Mcridian of the Place 3 and this Variation ſhall be Eaſt, if the Dedlination of 
the Plane be Weſt : And contrarily, becauſe the Viſual Lines, by which the Sphere 
is projecd on Dial Planes, do, like the Beam in a Burning-glaſs, interſe& or 
croſs one another in a certain Point of the Gnomon (to be aſſigned at pleaſure) 
and called the Nedws, andſo do all ſhadow themſelves on the Dial Plane, beyond 
the Nodus, the contrary way, , 


XII. Dials are moſt aptly denominated from that part of the Sphere where their 

Polcs lie, though ſome Authors have choſen to denominate them from the Circles 
in which their Planes liez as the Dial Plane which licth in the ZquinoRiial, (or 
parallel to it) is called by many an AquinoCtial Planc ; but I concur with thoſe 
who would rather call it a Polar Plane, becauſe the Poles thereof arc in the Poles 
of the World. 
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CHAP. II. 


How to make a Polar Dial, commonly called an Equinoftial Dial, 
and bow to place it. 


HE Plane of the Polar Dial licth in the AquinoQial, where the 12 Mecri- 
: | dians or Hour-Circles divide both the AXquinoftial and this Plane into 2 4 

Hours or equal parts; the Gnomon ſtands vpon the Center at Right Anglcs 
with the Plane. 

Firſt, draw the Horizontal Line A B, and croſs the fame at Right Anzles with 
the Line CD : Now on the Center at C, with the Chord of $0 Degrees deſcribe the 
CixcleAD RS, and adout it make the Square EFHI; then tak: out of the Line 
of Hours one Hour, aud lay it from cach corner, as E,F, H, I, both ways : Alſo 

' - _ do the like with two Hours, and from the Center at G draw Lines to thoſe Hour- 
points : So ſhall you have the Hour Ligcs in the Xquinodial Dial, CD being the 
Meridian or 12 a Clock Line, and AB the Eaſt and Weſt Line, being for 6 in 
the Morning at B, and 6 in the Afternoon at A, and ſo number the reſt of the Hours 
in order : You nced draw no more hours than from 4 in the morning unto 8 at 
night, for this Latitude of Briftol, being near $1 deg. 30 min, 


For the Gnomon or Stile, you mult have a ſtraight Pin or Wire ſet upright in the 
Gente, of ſuch as you fce convenient 1 if you will have it of ſuch a 
length, as to ſhew the Suns Declination, you may find it by the following dircRion. 


Ppp 2 To 


tres wee acc ———_— 4 AAS - —— — ————— 2 @_ 


I 14 


» clinatiorbe 20 deg. the Semidiameter will be 2 porn 
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To find the length of the Stile, and Semidiameters of the Parallels of 
' Declination -by Trigonometry. 


F it were rcquired to proportion the Stile lo the Plane, ſuppoſe the Semidiarveter 
of the greateſt Parallel upon the Plane were but 6 Inches: and the Parallcl ſhould 
be of 5 deg. of Declination, 'the Rule 1s, 


Ai the Tangent of 45 deg+ Wn rn tw — ——— 1.00000 
Is to the Tangent of the Parallel of Declination 5 deg. —— - 8.94195 
So #5 the Semidiameter of the Plane 6 inches; GC ——- 0,77815 
To be length of the Stile 52 parts — — gp .1-72010 


Which ſhews that the length of the Stile muſt be ,**, parts of an Inch. 


By the length of the Stile, to find the Semidiameter of the 
' Parallel of Declination. 


& Uppoſe the length of the Stile ahave the Plane to be x Inch, and you were to find 
the Semidiameter of the Tropick, whole Declination is known to be 23 d 30 m. 
the Rule for this or any other Paraſicl of Declination, 


As the \Tangent of 45 degr. = Cn _— ———————— 10.0000 
Is to the length of the Stile [Inc ——=_—— —- 0.00000 
$0 is the Co-tangens of Declination 23 deg, 30 Pu oeug—r_ d—_— — 10.36179 
To the Semitianter of this Parallel Inches £2 —— — 0.36170 


. ne Wd \ \ C3 
Which: ſhews tht Semidiameter of tht Tropick to be 2 Indhis g's.) $o if the De- 
z1 


\5 dogs then 3 22. 3 
- 10 deg, thea 542.4 if 5 deg. then 14 * 5 a o of any othertieight of the 
tile, | Mee - | 7 ? - af _ »@rV - -<v on << | 

This Dial will hew-the hour of lheDay in all Latitndes;- if 5t he fi $ in the 
following Figure 3 that is, it two fmall-Pins be-faltned in the Hour-lines of Six 
on both ſides, fo that the Dial Plane by moving thercon, ay ie} ined to any 
Angle, tiil the Gnomon thereof D E; point to the Latitude of thephee, upon the 
= GDE; which is nutabrgd from G towards F with 10,26, &c. to go 

reeſs E-4 hy o, , 

Note, If the Suns Declination be Northerly, the hour is ſheww by the ſhadow of 
the Gnorgon on the upper (ide of. the Plane, but if Sontherly, on the under fide 
thereok. q ® - 
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CHAP. IV. 
How to make the dive Aquinotial Dial, or Polar Plane. 


HE XquinoQial Dial we call that which hath his Poles in the EquinoRial 

| Circle, of which there be three kinds : 7 

1. The dire or South Equino&ial Dial, which faceth the Meridian di- 

xeAly, having his Poles in the ToterſeRions of the EquinoQial and Meridian. 

2. Thc Eſt or Welt ZquinoQtial Dial there are dire. 

3. A declining EquinoCtial Plane, | 

How to make the firli of thele, draw the Horizontal Line A B, and in the miidfi 
at C raiſe the Perpendicular C D, which is the Meridian br 12 a Clock Line. Let 
C D be <qual to a Chord of 60 degrees, . and thraugh D draw the Line F E, 
kltoAB; makcallo DE and CB _ to DC, fo have you a Square CDEB. 
Now take one hour with your Compaſles off your Scale, antiHay it both ways from 
E towards Band D, asE 1, E1, E 2, E 2, and draw the pricked Lines from C, 
to theſe Points, Then drawing a Line through G, parallel co the Horizon, as 1 K, 
you ſhall tind. it. cut the former Lines drawn from the Center C, in the Points 
I, m, to, p : through which Points, if you draw Parallel-Lines to the 12 aClock 
Line C D, you hall have all the Afternoon hours as far as 5, and the Morning hours 
mult be drawn in like manner and diſtance on the Weſtſide, from 7 ib the Morning 
unto 12,*a5 in the Figure following, TUIDLS 

Note, that the height of the Stile is always 3 hours from the Meridian, as you 
ſee HG, which you may make with Copper or Brafs Plate, or Iron, in form as you 
ſee ſhadowed, whoſe bicadth on the top is hexe H R, which may be made more of 
leſs as you pleaſe. 
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This Dial will ſerve in any Latitude, if the Plane be placed parallel to the Plane 
of the hour of 6, and ſoparallel tothe Axis of the World. 
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How to find the Height of the Stile, and the Hour-diftances from the 


QUopolc the length of the Horizontal Line AB os FE be 12 Inches, and that it 
\) were requizcd to put on all the Hours from ſeven in the Morning to five in the 
Evening 3 here we have for 5 hours, 6 inches on cither ſide of the Mcridiao, where- 
fore allowing 15 degrees for an hour, to find the height of the Stile proceed thus : 


41 the Tangent 95 deg ( for 5 bours) $29 Ca — 


In to the Jiftence. from the Meridien 6 inebe1 — ———— e775 
Þ is the Tangent of 45 Degrees wm ——— 1000000 


7p the beight of tbe Stile 1 Ineb 0, —— — — 920620 


© And likewiſe the diſtance of the hours of 9 and 3 from the Mexidian will be 
I inchang, &, parts, yy 


To fad the Hour-diftances from the Subſtile or hour of 12... 


'% Kiva & I che levgth of the Stile to be 1 inch £2, parts, we find thereſt as 
follows : Y | 


As for example, for the bers of 11 and 1 ſay, 
Ar the Tangent of 45 deg —— n—_ —— ——— —— 100000Q 
I to tbe Tm & he Hour from the Meridien 15 deg. ——— 
$0 is the beight of tbe Stile 1 £2, inches 
To the diftance from the Meridien or Subſtiler *%. inch —— —— —— 163425 


Then 


The the Hour diſtance of 1 qa SS - 

of 11 taken from a Scale ct Inches* ” O_—_— 

divided into 100 parts, and prick POET IDS he. Pre 7] " ths 

it from Cand D both ways. on BA 12 O O © Oo 

and E F, and draw the Hour-lines | ,, I 15 © © 

parallel to the Meridian 3 and fo do | ,, 2 30 © D © 

with the other hour diſtances in the g 3 45 © +": 

Table until it be hniſhed, þ4 4 | 60 O 2 79 
7 5 - WA. 6 O 
6 6 go © Infimt. 

CHAP. YV. 


How to make the Eaſt or Weſt Aqumothial Dial, Lat. 51 d. 30m. 


Icſt, for the Faſt Plain, draw the Horizantal Line A C B, and on the Center 

C. with a Chord of 60 deg. delcribe the Scmiciicle A D B, and prick of the 

Chord of 51 deg. * frum AtoD, and the Chord of 35 deg. + trom BroF, 

and draw the Lines CDand CF, then making F E and DE cqul toOCDurCF, 

fniſh the Square CNE F. And tram the corner at E, lay down both ways towards 

D and F the hours of 1 and 2, from whence draw Lines to the Center GC : Nexe 

make choice of the height of your Stile, which lay down trom CtoG on the 6 

hour Line, drawing from the Paint Ga Line perpendicular to the Line of 6, cx 

parallc] to CF, as GH, which cuts the tormer Lires ia the Points LELMH; 

through which Points drawing Lines parallel to the hour of 6, you ſhall have thc 

Morning hours from 6 11 , and the hours betore 6, a+ 5 an4 4 as are of the fam? 
diſtance trom Six as 7 and 8. 


[A_orfeonfall Vine Ort - 
% F384 / 


. "J. I 


St be 
»%. \% 
\ '\ 


The Art of Dialling. Book VIE 


Cr CE WE CER 


How to make the Weſt Fiquino@ial Dial. 


HE Weſt Plane is Delinecated in all r({pefts like the Eaſt, only when you have 
deſcribed the Sernicircle ADB, you mutt lay the Chord of the Latirude 5x 
deg. * from B which will give the Point D, and the Chord of 38 deg. + the Com- 
plement of the Latitude, from A for the Point F ; then proceed as before in the 
Eaſt Plane, numbring the Hour-lines with the hours of 1,2,3,4, 5, 6, 7, and $ 
Attcrnoon- 


The Stiles height and hour diſtances, arc found by the Logarichm, as in the 
South Zquinotial Plane, reckoning your hoursfrom 6, which is the Subſtile. 


For Example. 


Suppoſe the diſtance C F for the honr of 1 i on the Eaſt Plane, were 37 Inches 
2.1. 3, The Perpendicular height of the Srile is 1 Inch, the diftance Gm is x Inch 


6s 0 


2, andGl 1 Inch, Gk,*Z, andGi £2, of an Inch. 
CHAP. VI. 
Of the kinds of Oblique Dials. 


Hat an Oblique Dial is, and why it hath been (0 called, hath been (hew- 
ed, Chap. a. 


Diret, FEither QErct, |, 
They be<q or ot which <Recline,or to the Horizon. 
Declining\may be glncline 


DireQ Dials have their Poles in the Meridian or prime Vertical, Decliners have 
thcir Poles in ſome other Azimuth. | 

Erec& Dials make right Angles with the Horizon 3 Incligers and Recliners make 
Oblique Angles therewith, I 

Some Planes both Decline, Recline, or Incline, and are the moſt difficult to be 
delineated. 

The Declination of a Plane is the Azimuthal diftanee of its Poles from the Me- 
ridian of the place, Eaſtward or Weſtward. | ts 

The Reclination or Incligation of a Plane is the Angle made by the Axis of the 
Plane, and the Axis of the Horizon. [5 | 


Cha ep. VII. The rt of Dialling. 


CHAP. VII. 
How to make the Vertical Dial, commonly called the Horizontal Dial. 


Raw hr{t the Horizontal-line A B, which is the Hour-line of 6 ; ther take Take off th 
|Þ the Laticude of 51 deg 30 win, ftramthe Gnomon-line, 'and lay it down gat: of h_ 
both ways from the Center CroA and B then take the whole line of the balfs and 
6 hours, fixing one leg of your Compaſſes on A, dedarive a litle Arch towards D ; 1497s, and 
do the like from the Point B, crofling the former Arch at D, fo draw theLine A D _ Pn - 
and BD. Now upon theſe Lincs you mutt place the 6 hours on the Scale from D — —_ 
unto A, and alſo from D unto B,: that is the hours of 1, 2, 3, 4, 5, from whence drew the quar- 
drawing Lines from the Center C, you (hall have the hours as you {ce numbred from ##75 #n the Dial 
4 in the Morning until $ in the Afrzsnoop, which ſufhce for this Lagitude. | me? wp were 44 
For the Stiles height, with a Chord of 60 dep. deſcribe the Arch K E, and hy —_ Se 
the Chord of the Latitude 5 1 deg+ + from K co E, then from the Center C draw 
the Line C E, which is the Stile tor this Dial. PEA 


To find the hour diſtances by tbe Logarithmg. 


Example for 1 bour from 12. | 
At the Sine of 90 d. it tothe Sine of the Latitude 5 1 deg. 30 m. —— —99354 
So is the Tangent of 15 d. for 1 bour — — -— — —942805 


To the Taugent of the Hour dift.nce from the Meridian 11 deg. 50 min. —— 932159 


CC ——————————— — A 
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| | 
Howrs. 
In this Table you have the diſtance of 5 | 


hcurs on cither fide the Subſtile ar hour of 

12, which take from the Line of- Chords, | ' 
and prick from che hour of 12 on the Arch {| 
KE-on each fide; And by the ſame Rule 
thatyou found the hours you may hnd the 
Quarters, and prick them off in like manner. 


—— 


CHAP. VII. 


A South or North . Horizontal Dial, commonly called, an upright 
| North or South Dial,” and how to make it. 


of itlics in the prime Vertical. 
Firſt, draw the Horizontal-line A B, which ſerveth for 6 in the morning 
at A, and 6 in the Afternoon at B, then from the Center C lay down from the Line 


T* belongs to an upright Wall looking full Nozth or South, and the Plane 


” 4 


yp 


OX 


* IZI 


— —— — 


— — — 


with the whole Line of 6 hours from A deſcribe an Arch towards D, and with the E 


- 


Chords take the Complement of the Latitude 38. 3o. and lay it down from the Me- © 
ridian at Eunto F, {odrawing CF you lhall have the height of the Stile above the Lat. $1 30 
Plane ; which, if it be tor a large Dial againit a Wall, 15 beſtto be a Red of Iron 3 Compl. "ba 
for {mall Dials a Braſs Plate is bt. 

The South Dial (hews the Huurs from 6 in the Morning to 5 at Night : The other 
hours before a1id after 6, as far as 4 ard 8, belong to the Nyrth tace of this Dial, 

The North Planc thc ws the hours from 4 in the Morning to $, and from g in the 
Afternoon till $ at Night, the Sun ſhining no longer thereon mthis Latitude; and 
as in the South Plane the Stile points downwards towards the South Pole, (in the 
North Plane it points upwards towards the North Pole. 


33 30 


| —_— — 


CHAP. IX 


How to delineate a South Plane Reclining 67 deg. in the Latitude 
of 51 deg. 3 o min. Northerly. 


of the Latitude of the place 3 and the Reclination or Inclination is the Stiles 


N South Recliners or North Incliners, the difference between the Complement 
$5 


t6s * The Art of Dialling. Book VII, 
In North Recliners or South Incliners the ſum of the Complement of the Lati- 
tude and the Reclination or Inclination is Stiles height, which if it exceeds 

90 deg. ſubtraR ir from 180 deg. the remainder is the Stiles height, 


$o in this Plane the Stiles height is 28 deg. 43 and you may delineate the Plane 
as if you were to draw an Horizontal Dial for the Latitude of 28 deg. 5. 


——————— 


——_— _ — - ———— > - 


CHAP. X. 
How to find the Declination of a Plane. 


both Zenith and Nadir, and the Center of the Earth, as in the Figure Z is 

Zenith ES W N, the Horizon, E W is the Horizontal Line drawh vpon a 
Wall or Plane, looking full South or North, its Poles arc at $ and N in the Meridi- 
an Wherefore it declincth not. 


A LL perpendicular Planes, as Walls, lic in ſome Azimuth, whoſe Planes cut 


WW 
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AB p wall or Plane decliving Eafi by the ArchS P, «towhich A W or BE. arc 


equal : uch a$ the Wall declinech from the Eaſt Azimuth, ſo much doth its 
Pole at line from the Mcridian. 

Now fo tad haw much any Plane declineth, and fo in what Azimuth it lies, one 
way is this: When the Sun begios to ealighten the Wall,or when he leaves it,then is the 
Sun in thee Catde Azimuth ith the Plane of the Wall: Therefore take at that inftane 
his Altitude and thereby get his Azimutth,as inthe Sixth Book, {o adding or ſubtraR- 
ing go d. 10 the Sans Azimuth, you ffiall have che declination of the Wall or Plane. 

But you rhjay find the Declination of a Plane more readily and univerfally thus; 
Upon the Plane raw an Horizontal Line, iand when the Sun ſhines upon the Plane, 
apply theretg the fiducial edge of a Seriiddtele, | or fone other Inſtrument fie to take 
the differenc Sims Azimurh and the Azimuth of the Plane, and at the 
ſame timewiitte is di Azimuths let another take the Suns 
Altitude : This done, by the Latitude of che place, the Suns Altitude and Declina- 
tion, you may find the Suns Azimuth, and this being compared with the Difference 


of 


30 


w 
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of the Planes Azimuth therefrom, either wanting or paſt, the Pole of the Plane, wi!l 
give the Plancs Dcclination 3 an Example or two will render it more intelligible. 


Example 1. 


In the Afternoon 1 obſerve the Sun (to the Weſtward, or) paſt the Pole of the 
Plane 72 deg. and at the ſame time taking the Suns Altitude, thereby I fmd the Suns 
Azimuth to be South 62 deg. Welt, and theretore the Planes Dcclination is South 
10 deg. Eaſt; for the Meridian of the place lies between the Sun and the Pole of the 
Plane, therefore the difference between 72 deg. and 62 deg. viz. 10 deg, is the Decli- 
nation of the Plane z and this is evident by the preceding Scheme, wherein P © 
repreſents the Suns Diftance from the Pole of the Plane, and $ © the Suns diſtance 
(or Azimuwh) trom the South towards the Weſt, and S P the difference between 


thoſe Arches, is the D.clination of the diſtance of P the Pole of the Plane from the 
South towards the Eaſt, 


Example 2: 


In the Forenoon the Suns diſtance from the Pole of the Plane wanting (or tothe 
Eaſtward thereof ) is 30 d. and the Suns Azimuth (found by its Altitude) isS 40 E, 
and the Declination ot the Plane is South 10 deg. Eaſterly. 

And thus if you draw a Scheme you may ſoon reaſon out the Declination, better 


than do it blindfold, by the Rules commonly given: And this ſerves not only of 
upright Planes, but of Recliners, or Incliners alſo. 


Howto find the Declination by the Needle when the Sun doth not ſhine. 


A Pply tee North (ide of a ſquare Box wherein there is fitted a Magnetical Needle 
' A untothe Wall, and hold it Horizontally as near as you can, that the Needle 
may have libcrty to play to and froz and when it ſtands fiill obſerve upon the Limb 
of the Chard vvcr which it moves, upon what Degree the Necdle ſtands, for that 
is the Dcclination of the Plane, pointed out by the South point of the Needle: And 
; if you would know the Coati, obſerve, That if the Needle ftand upon the Eaſt 

fide of the Meridian Line, then is the Declination Weſt; but if ic and on the Weſt 
fide of the Mcridian Line, the Declination is Eaſt. 

In uſing the Needle, take theſe Cautions, 1. That in all places there is a variation 
of th: Necdle, which muſt be known and allowed for. 2. That Iron bars and 
Caſcmcnts in Windows, asalſo Brick Walls will diſtort the Needle, and therefore 


- you mult not come too near them, but ſet the edge of your Box para)lel to thoſe 
Planes at ſome convenient diftance. 


CHAP. XI. 


How to find the requiſites in a Declining Horizontal Dial, commonly 
called a South ere Declmer, declining from the South Eaſtwards 
32 dep. 30 min. in the Latitude of 511 deg. 3o min. 


N upright Decliners we muſt find three things before the Hour-lines can be 

I Grawn upon the Plane 3 viz- 1. The Subſtiles diſtance trom the hoar of 12, 

which is the Planes Perpendicular. 2. The Stiles height above the Plane, be- 

ing the Angle betwixt the Subſtile and the Stile. 3. The Inclination of Metidians, 
being the Angle between thetwo Meridians of the place, and of the Plane. 


To 
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To tnd theſe Requiſites Geometrically, . proceed thus : 
—_ 


Firſt, Draw the Horizontal-line A B, and upon the Center at C, with a Chord 
s of 60 Degrees, delcribe the Szmicircle A D B, and lay the Chord of 90 from: Ato 
D, and ftromB to D, and draw CD tor the line oft 12 a Clock; Then take the 
Complement of the Latitude 3$ deg. 3o min. and lay from D to F, and lodraw E F 
parallel to A B z next take the Declination of the Dial 32 deg. 30 min. and lay it from 
D to G, drawing, the Radius C G, thereon you mult lay the dilt «nce E FtomC to 
H. Now the neareſt diſtance from H to the Meridian C D, as HI, lay tromF toL 
then draw a Line from G through L, it will cut the Limb in the Point M 3 to meas 
ſuring DM on the Line of Chords, you (hall have the Subſtiles diftance 23 deg. 


By Calculation by the Logarithms, 


_—_— 


Is to the Sign of the Declination SE 32 deg. 39 min. 973021 
So 11 the Co-tangent of tbe Latitude 51 deg. 30 min ——— ———— — — 99-060 


Ts the Tangent of the Subſtiles diſtance from the Meridian 23 d. 8 m, —— 963081 
For the hight of the Stile, take the neareſt diſtance from H to the Line AB, as 
HK, and lay the fame trom L to cut the Arch D A (extended it need be) in N. So 
meaſuxe MN, on the Line of Chords gives the height of the Stile 31 degs 4. 


By Calculation, 7Z- 


As the Radings 90 deg. nn nant nn —— { OOOCOC 
\ & _ 
| Is tothe Co-fine of the Latitude 51 deg. 30 min. _—— ——-—- 979414 
S0 15 the Co-fine of the Declination 32 deg. 30 min, — —- — —— 992602 


— — - _———— 


To the beight of the Stile 31 deg. 40 min. — — 6 


To find the Inclination of Meridians. 


Ake the nearcſt diſtance from M toF E, and lay it on the Meridian frogy F to 
O © Then take the Ditiance from O unto G, .and lay it from O unto P on the 
Meridian (extended if nced be) fo the diſtance from P to M, meaſured on the Line 
of Chords, will be found to be 39 deg. which. is in time (allowing 15 deg. for an 
hour, and four Minutes to a Degree)z bozrs 36 min. So that the Subſtile in this Dial 
falls between g and 10 of the Clock in the Morning, 


The 
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The Operation by the Logarithme, 


As the Radins 90 deg. —_ En —— ——10 
1s {the Sine of the Latitude 5 1 deg. 30 max: —— — 99354 
Soist |(\{0__ of the Declination 32 deg. 30 min. — 1019581 
? 


To the Co-tangent of the Inclination 36 deg. of min. —_— — 1oo8g3y 


- 
— ES On ON - — — LW — —_— ——— —  — 
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CHAP! XII. 


How to draw the Hour -lines in a Declining Florizontal, or South 
ere Dial, declining 3 2 deg. 3© miri. from the South Eaſtward, 
the Latitude being 5 1 deg. 30min. 


_— —- —————_ _ — 


Irſt, draw the Horizamal Line AB, apd on the Center at C deſcribe the Se- 

- migircle E B, with the Chord of 604eg-and from A and Blaiydown go d. 

unto E z and draw CE the Meridian Line or Hour of 12 3 then take the Sub- 
ſtiles diſtance. 23 deg. and lay it from E uwotoF, and from the Center C through F 
draw C F K the Subſtile ; then take the Chard of go deg. and lay it from F both 
ways uponithe Arch, and draw the Line G H,\ whereon lay the Stiles height 3 1 deg. 
40 min. taken trom the Line of Latitudes, nd laid trom C t6-G and H. Then take 
the whole Line of 6 hours, add with that YUifiance from G deſcribe an Arch at K, 
and with the ſame diſtance from B croſs the ſaid Arch, and draw the Lines G K and 
HK: whith la Line cuts the” Meridian at n, and it you meaſure K n on the Linc 
of 6 hpurs| you ſhall find it 2 bours 36 min. being the. Inclination of Meridians. 
Then take one hour More, which is 3 bowrs 36 min. and lay the ſame from K unto 
M ; andTo increating onetoor more, you ſhall have the,poiats }and $ ; alſodimi- 
niſhing one hour leſs than 2 hours 36 mix. which is 1 bewr 36 min. the (ame will 
reach tromK to O, and fo 38 min. ftromK toP. Now the ſatne diftances that are 
laid from K towards H, muſtbe laid from G towards K, inthe points x,z, S,T, u ; 
ſo drawing the Lines from the Center C through thoſe Points, you ſhall have the 
Hour-lines, as you fce in the Dial following. | 


——— 
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How to Calculate the hour-diſtances by the Logarithms. 


Example. 


O find the diſtance of the hour cf 10 from the Subſtile, The Angle betwixt 
the hour of 40and che Subftile is 9 deg. 9 min. 


As the Radits nw — 


w— n= c——  OGOO0@® 
Ii to the Sine of the Stiles Height 31 deg. 40 min. — —— ——972013 
$9 is the Tangent of the Angle fromthe Subſtiles 9 deg. 9 min. —— — 920701 


| —— IR 


To the Tangent of the Hour-diflance ſrom the Smbſtile 4 deg. 50 min, _— 892714 - 


And fo you may find the diſtance of any other hour Line, from the Subſtile, as 
in thc following Table, under the Title of bour diftances. 


Cap. Xl. The 


Lo Dix/Hhs. 
Twehiv ThBle the Angley bf thetour-fihed if a 
with the Subfiile. unter te Tire of be las, 
Angle, arethusfound; ' Frith the Tnochinld- it "al 
cion of Meridians Js &4 -fabici 15. 1 
leaves 24 2 9 m- Yor the tbur'6f tt 4, friſth?” penirl > | 
24 4. 9 m. ſubtract 15d. leaves 9 d. 9 m- 
for the hour of 1©; then retn” op) 9 me .. 
from 15 & leaves 5 &. $1 in. forthe Hodbt""f 
ot 93 to5 d.51 m. add 15 4. makes 20 d. | 
51 m. for the hour of $ and fo continugto | gg |.  « | : 
add 19 d.till you make $0 4. 51'm. for thE* Þ* ** }* Meridian. | Swhfles » | 
hour of i4 in the Moming : Likewilt' add F —_— 
15d.to39d.g m. makes 54.4. g m. forthe. 
hour of 13 and 15 d. mote makes &g'd: | 
g m. for thehour2, and 15 4. more makes 
84 d. 9 m. for the hovtir of 3 Afternoon. | © os. 4 

Thas was this Table made; and fo you | 3 Ba "x; 
may make one for any Latitude, and foravyy TT TT: 
Declining Dial; and by' it prove your former Work : For if you prick fromthe 
Subtiile C F the Chord of 4 d. 50 min. and draw a Line from the Center, it wiftbe 
the Hour-line of 10, and prick the Chord of 3 d. 5 m. from the. Subſtile, and 
draw a Line through that Point to the Center, and it will be the Hour-line of 9 a 
Clock z and {o of the reft, as you find them in the laſt Column. | | 

Note, That b:cauſe the Plane declines Eaſt, therefore the Subſtile ſhall decline 
Weli : For the Dial being ſuch a ProjeGtion of the Sphere, wherein all che ufual 
Lines crols in the Nodus of the Gnomon, and thence diſperſe themſelves again to- 
wards the Plane therefore that which is Eaſt in the Sphere, will be expreſſed Welt 
on the Plage; and contrarily as was ſaid Chap. 2. Theorem. 11. | Again conſider, that 
bowlaeverthe Plane be declined Eaft'or Weft, the Gnemon is fixed, becauſe it is a 
part of the Axis of the World, or a Line Parallel to it. Now therefore move a 
South Dial, and make it decline Eaſt, holding the Gnomon unmovable, the Weſt 
fide of the Dial will approactyficater to the Gnomon, 

And it you would draw the North Dial on the oppoſite fide of this Plane, pro- 


long thoſe Hour-lines, and the Sabſtile upwards beyond the Center, and you have 
the North Dial beyond C, or above the Horizontal Line AB, and the South Didl 
below it. D_ 


| — 


——. 


CHAP.- XIII 
How to delineate an Faſt or Weſt Reclining or Inclining Dial. 


S the Horizontal-litie of a South Recliner lieth in the Eaſt Azimuth; ſo the 
A Horizontal-line of an Eaſt Recliner licth always in the Meridian of the 


Place: And as all Dectiving Planes lie in ſome Azimuth, which crbfſs one 
another in the Zevith and Nadir, fo theſe Reclining Planes he in ſome Circle of Po- 
fition, which croſs one another in the Notth and South Points of the Horizon 1 
which being confidered, theſe Eaſt and Weſt Incliners and Reclincrs, ſhall be made 
as cafily as the upright Decliners, | 

For theſe Dials arc upright Decliners to thoſe that live go deg. from us North- 


ward or Southward, who have one of their Poles clevated as much as the Comple- 
ment of our Latitude, 


| 


Rre ; To 
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To find the wowe—s oem or tntibeg o K, Fes ſogeres f thus": ; Ones __ 
dra Horizontal: Line, and croſs it at 3 ngles, that Line ist er 
XA <T to whi the ſtrcight edge of a Ruler that may over-hang 
the Plane, and to thisedge of the Avler apply the h4ucial Ray of « ſmall Quadrant, 
the ptamb line playingi the ſb of uadrant, will give you the Reclinati- 
on & Indidation of the Plane. : | | 
v S. " 4 


2 = To find the SubAiſies diſtance fram the hour of 12 by Logarichms. 


- 
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Þ to the Sine Cbmrpl. "of Reehatiey 45 lt rr —— 984948 
$0 i the Tangent of the Latitude 5 1 deg. 30 min —————— 1009939 


To the Tangem of the Subſtiles diftance 41 deg. 38 mix. — —— 994887 


” 
: 


— 


Or up6n Guntey's Ruler, Extend the. Compaſſes from the Sine of 90 deg. to the 
Sine of 45 deg- the ſame txtent will reach from the Tangent of the Latitude 51 deg. 
30 min rw\q1 deg235 min. 

Secondly, The height of the Stile above the Plane is found thus by the Loga- 
rithins, * | 


At tbe Size of 90 ---—— — > === — JOO0000 
To the Sine of 51 deg. 30 min. — — —9$9354 
So ir the Sine of Reclination 45 deg. —— mm 984948 


ts 
aw 


To the Sine of the Stiles height 33 4. 36 m. or Pole abyve the Plane 974302 


Extetid the Compaſſes from the Sine of 90 deg. tothe Sine of 51 deg- 30 min. the 
fatric Extent will reach fxom the Sine 'of Reclination 45 deg to 33 deg-36 min. 


the height of the Stile., ExER; 
3- To find the Inclination of Meridians by the Logarithms. 


A1 the Sine of the I atitude 51 deg, 30 min. —— — 989354 
To the Sine of 90 deg. — —— —— 1000000 


$s is the Sine of the Subſtiles Diftance 41 deg. 33 nfin. — 982240 


To the Sine of Inclination of the Meridian: 58 deg. 05 min. —— 992886 


Extend the Compaſſes from the Sine 51 deg. 30 min. the Sine of 90; the ſame 
Extent will reach from 41 deg. 38 min. the Subftiles difiance, to 58 deg. 05. mix. 
which rcfolved into time, doth make ebout 3 bowrs, 52 min. and fo the Subſiile will 
fall near the Hour of $ in the Morning, | 


To draw the Hoxr- lines on the Eaſt Recliner. 


Raw the Plancs Horizontal Line SN, which is hour of 12 in Eaſt and Wekk 
Inclinces or Recliners; then with the Chord of 60 deg. delcribe the Arch 
FAE, and ſet off the Sublliles Diftance 41 deg. 33 miz. from Nto A, and draw 
the Subftile C A, and croſs it at right Angles with the Live F CK then ſer cff the 
Stiles height 33 deg. 36 mize. from A to B, and draw the Stile C B: Then take off 
the Stiles height 33 deg- 36 min» from the Line of Latitudes, aud lay it from C to 
Fand K, then with the diſtance of 6 hours froni the Scale, fetting your Compaſſes 
at F, and then at K, deſcribe the two occult Arches at G, and to their interſeRion 
draw the Lines FG and KG, Fricm the Scale of fix hours take the Inclination of 
Mcridians 3 hozrs, 52 min. and laying from G it will rcach to N (in the Line G F) 


tor 


O— —— 


the hour of 6 intc1r{cts that Line: fo take the diſtance of 4 bore, 52 min. and (et 
off from G on the Line F G, for the hour of 1 Afcexnoon, and the ſame diſtance: 
from K on the LineGK, tor the hour of 7 in the Morning 3 in the (are manner 
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place the diſtance of 5 bexrs, 52 min. from G for the hour of 2, and from K for the 
hour of 8; likewiſe the diſtance of 2 bowrs, 52 mix. from G for the hour of 11, 
and from K for the hour of 5 3 and fo the diſtance of 1 boxr, 52 min. from G and K 
for the hours of 10and 4, and the diſtance of 52 miz. from G for the hour of 9 ; 
through theſe Points draw the hour-Lines, and finiſh your Plane. 

The hours proper for this Plane, are from 4 in the Morning till 2jn the Aﬀter- 
noon. | | 

If you continue the Subſtile, the Stile and hours of 4,5, 6,7, and $ in the 
Morning below the Center C, they ſhew how they will fall upon a Weſt Plane In- 
clining 45 deg.with this caution, that the hours of 1, 2, &c. in the Afternoon which 
are here on the North fide of the Eaſt Plane, muſt be placed there on the North 
_ - the Weſt Plane, and fo for the hours of 5, 6,7, and 8, on the South fide of 
e ane, 


F. 
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CHAP. XIV. 
Of Declining, Reclining, or Inclining Planes. 


Heſc Planes are the moſt difficult in their delineation, and are of ſeveral 
; kinds: 


I. South Recliners, and North Inclinexs, declining Eaſt or Weſt, which are of 
threeffartst 2, Such as Recline or Incline Loom Zenith and the North (or 
Elevated) Pole, whoſe Reclining Platics behold the South Pole, and the Incliners 
the North Fgle. . 2, Such as Recline or Incline to the Pole, and are called Polar 
Decliners._ ! 3. Such as Recline or Incline to between the North Pole and the Hori- 
zon, the Recliners beholding the Noxth Pole, and the Incliners the South Pole. 


IT. Norh Recliners, and- South Ingliners, declining Faft or Weſt, which are 
likewiſe of ſorts : 1. Such as Redine os Incline, fo as to Interſect the Meri- 
dian of the place, betWeen-the Zenith and the EquinoQtial, 2, Such as Recline or 
Incling, {948 to inter{et the Mcxidianitithe Point where the EquinoQtial interſects 
it, and aze walled Equinodtial Decliners,. g. Such as Recline or Incline (o as to in- 
terſc&the Flyridjan between the Equino@tial and the Horizon. 
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How (o find the neguiſites, and how to delineate g South Reclining 
hk. 3; or North Inclining Diah. * | 

; Þuth Plane declining &5 deg. Weller! k ind Reclinin dep in the La- 

[Spe Pare tia h5-4p. Wiley, 69 Being G3. 


hi In theſe Planes there are four things to be found before we can draw the hour 
mes. | | 

1, Thediſtarice of the Mcridian (or hour of 12) from the Horizontal Line- of 
the Plane, or from the Perpendicular thereof. 
2. The Subſtilcs diſtance from the hour of 12, or from the Planes Perpendicu- 


r. | 
3. The Stiles height, | 
4+ The Inclination of | Meridians, which axe illuſtrated in the following Scheme. 
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In this Scherne the Arch FLE is the Plane, Z L the Reclination thereof, F E 
the Horizontal-Line of the Plane, and E n the Vertical Line of the Plane, or the 
Planes Perpendicular, S nis the Declination of the Plane, mHP Mthe Mcridian of 
the Plane or Subſiile, paſſing by the North Pole at Þ, cutting the Plane at Right An- 
plesat R, and paſſing through the Pole thereof at H, F o the diſtance of the hour of 
12 fxom the Planes Horizontal Line OR the Subſtiles diſtance from the hour of 12, 
R L the Subſftiles diſtance from the Planes Perpendicular, Þ R the Stiles height or the 
Elevation of the North Pole above the Plane, O PR the Inclination of Meridians 


To find the diſtance of 12 from the Horizontal Line of the Plane, (ay, 


As the Sine of 90 —— —— —— } 000009 
To the Sine Comp. of the Reclination 45 deg. ———— — — 984948 
$9 is the Tangent of Declination 45 deg. — —— — 100000 


- To the Co-tangent of 54 deg 45 min. — —— 984948 


Which is the Arch of the Plane between the Horizon and Meridian, or the di- 
lance of the hour of 12. 


By the Gunter. 


' Extend the Compaſſes from go to 45 upon the Sines, the ſame Extent will geach 
from the Co-tangent 45 to Tang: 35. 15. whoſe Comp. 54 deg. 45 min. is the di- 
(lance of 12. 2 

O 
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To find the Subltiles dittance from the hour of 12 OR, we muſt find two things 
adjutory thereto, viz. N o, the Arch of the Meridian between (he Plane and the 
Horizon, and F o N the Angle betwixt the Plane and the Meridian. 


To find N O the diſtance in the Meridian from the Plane to the Horizon, 


As the Sine of go deg. —— — —— 1000000 
To the Sine of the diftance of 12. 54. 45 ——— ——— — 991203 
$0 is the Sine of the Reclination 45 deg. — —— ———-g84948 
To the Sine of N O 35 dege 16 min —— ——— — —— ——g76:15t 


By the Gunter. 


Extend the Compaſſes from the Sine of 90 deg. to the Sine of 54 and 45, the 
ſame Extent wil reach from the Sine of 45 deg. to Sine 35. 16 N O, which ſub- 
traQcd from the Latitude 5 1 deg-30 min. remains the Arch of the Mcridian between 
the Pole and the Plane O Þ 16 deg. 14 min. | 

To find the Angle NOF, (cqual to R O P)) which is the Angle betweerrthe Me- 
ridian and the Plane, thus: 


As the "_ the Dift. of 12. 54 deg- 45 min. — — 991203 
To the Radi - — = —— --— > I 000000 


$0 is the Sine Compl. of the Declination 45 degen— 


— 
To the Size of F O 59 deg. 59 min.—— — a  . 


By the Gunter. 


Extend the Compaſſes from the. Sine of go, to. the'Sine of 54 deg. 45 mis. - the 
{fame Extent will reach from che Sine of 45. deg. unto 6o deg. fere, the Angle of In- 
clination between the Meridian and the Bhaie. 

2, To find the Subſtiles diftance from the Meridian or hour of 12, OR. 


Ar tbe Sine of 90 ; > 5m,” BEEN RY — — T000008@ 
To the Co-finesef POR, 5g deg. 59 min ———— ——-—— -—-- g69918 
$0 is the Tangent P O 16, 14, ——— - —964z 


To the Tangent of the Subfliles diftance from 12ORS deg. 17 MM. —. $16330 
By tbe Gunter. 


Extend the Compaſſes from the Sine of go deg. to the Co-ſine of 59 deg. 59 min. 
the ſame diſtance will reach from the Tangent of 16. 14. to the Tangent of the 
Subftile from the Meridian $ deg. 17 min. 

3+ To find the Elevation of the Pole above the Plane or Stiles height. 

As the Sine of 90 deg- — ——100000 

To the Sine of PO 16. Ig, —— ——— —— - — 944646 
So is the Sine of P OR59 deg. 59 mit ———— ———— 993746 


To the Sine of PR the Stiles beight above the Plane 14. 1 


—— 938392 


Or, Extend the Compaſſes from the Sine of go deg. to the Sine of 16 deg. 14 ms 
the ſame diſtance will reach from the Sine of 59 deg. 59 mix. to the Sine 14 deg. 1 ms 
che Stiles heighe. ; 
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4. To fivd the Inclination of Mcridians. 


A the Sine of PO 16, 14 -— - — did tude coy thet 
To the Sine of 90 deg. — — =—— —— J 00000 
$9 ir the Sine of the Subjtile diftance 3 deg, 1 ——= —— — -—- ——--- gt58,7 


— ————_ > 


To the Inclination of Meridian 3+ deg. 1 min. t—— — 


Extend che Compaſſis from the Sine of 16 deg. 14 mix. to the Sine of go deg. 
the Game Extent will reach trom the Sinc of che Sabfiites diltance 8 deg. 7 min. to the 
Sine of th: loclinatiov of buth Mcridians 31 deg: which is 2 bow, 4 miin. 


| Having got thele four Requilites, viz. | 
1; The diftance between the Horizon and the Meridian or heur of i2, 54 deg; 


5 man. 
2, The Subſtile difiance from the Mexidian of the FiaceOR 8 deg 17 min. 
3+ The height of the Pole above the Plane or Stiles height P R 1.4 deg. 1. min. 


4+ Thc Inclination of Meridians 31 deg. 1 min. then proceed to deliveate the 
Dial thus. 


3 i. 
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Firſt, Draw the Horizontal Line F c, and with the Chord of 60 deg- and ſweep 
the Circle FOR e; then take off the Chord of 5 4 deg. 45 min. the difiance between 

the Horizon and the Meridian, and lay it fromFro O : Then take off the Chords 
j deg. 17 min. the Subltiles diſtance. and lay it from O to KR + then from the Getter 
draw the hour of 12 and the Subſlile z and crols the Subſtile at right Angles with 
the Live 1 K; then take off the Stiles height 14 deg. 1 1in. trom the Line of Lati- 
tudes, and lay it both ways ftrom Cto K and 1, then take off the whole Line of 6 
hours, and from K toward G, and from | toward G, ſtrike the two occult Atches ; 
and draw the Lines K Gand1Gy then extend the Compaſſes from G to the Meri- 
dian Line at L,- and apply that diſtance to the Line of fix hours, and you will find 
it to be 2 bowrs 4 mir. which is the Inclination of Meridians as betore: Then lay 
that diſtance from I coward G, for the: hour of 6. and take (5s before direQted_) 
1 bony 4 mir. and lay it off in the ſame manner from G toward K, and from I to- 
ward G; and the like do with 3 hours 4 min. 4 boars 4' min. avid 5 bours 4 min. 
Then draw the Hour lincs in your Plane, whether ir be a Triangle, Gircle, or Square, 
for what thape ſocver 3 and lay off the height of your Stile 1 4 deg.1 min. by the Line 
of Chords, and draw it from the Center, and fo fit it to your Plane; as you may 
ſee in the Figure, and yoar Dial is done. 
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lineate Ixcli mers. 
Another way to de at Reghing clming Decyuers 
OU have ſecn Chap. I'4- how Ealt and cſt Reclining DÞls are to be 
made z and how they fall que {adv Ces of Pgfirion, ©} 

I will ſhew you how all reclining Djals may bezedvcr&roEaſt or Welt 


WR 
/ and Ao the Hours drawn by the Method of 


Recliners, for ſome other Ez 4; f 
Chap. I 4. - # oF f 4.4 LF 
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p a Sz, CN . 
A South Plane dedfiniip Weſt 45 Reg: Reclining 45 deg. as in Chap. 15. 

Thc Circles of Paſttion, d \P, © | theres to K: crols vs pit I in the 
North and South Points of the Horizon: Now ' therefore by the Point O, in the 
Scheme following, where the Plane”Cctits our Meridian, draw a new Horizon, as 
\QB QC, and then your Plane in that Horizon is & Circle of Poſition, 

The Latitude of the-place, where this Plane becomes a Weſt Recliner, is repre- 
ſented by PO, being the diltance in the Meridian trom the Plane to the North Pole, 
tound in Chap. 15. tg be;36 deg. 14 min. and the Reclination in this new Latitude 
is repreſented by the Angle FON, or POR, being the Angle between the Plane, 
and the Meridian, which was found in the former Chapter to be 59 deg. 59 min. 
Therefore by the Method Th Chap. 1 5+. find the Meridians diſtance trom the Hori- 
zontal Line of the Plane, and the New Latitude and New Reclination, then laying 

, of the Meridian from the Horizon by a Line of Chords, to this New Laticude 16 d. 
* 34 min. North, and new Reclination 59 deg. 59 min. Welterly, find the Subftiles 
diltance from the Meridian, the Stiles height, the Inclination of Meridians, and 
draw'the Hour-lines, according to the DircQions given in Chap. 14, before-going. 
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CHAP. XVIL 


How to find the Requifites, and how to delineate « North Declinin 
Reclmer, and a South Declining Incliner. 


Example. 6 


\ North Plane Declining 45 deg. Eaſt, Reclining 45 deg. or a South Plane 
Declining 45 deg. Welt, Inclinjng 45 deg. | 


In tbe ſollowing Scbeme. 
The Circle ES WN is the Horizon, NS the Meridian, F L e the Plane, ZL 


the Reclination thereof, F e the Horizontal Lineof the Plane ZN the Vertical of 
the Plane, SZ ornN the Declination of the Plane. 
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 Inthis Plane we muſt tir.d the Mcridians Diſtance fron the Horizon athe Subſtiles 
diſtance from the Meridian, the Stiles height, ard the Inclination of Meridians. 


* 


1: To find the diſtance of the Mcrididabr hour of 12. from the Horizon. 


At the Sime of g0 Þ <p 1000000 
To the Co-fune of the Reclination 45 deg. ———— —— ——— — — g84548 
So is the Tangent of Declination 45 deg. ——— —— ———— ——— 1000000 


To the Tangent Complement of F O 54 deg. 45 min. - —4 
| The Metidiens diſtinct from the Horizon. 
By the Gunter. | . 


Extend the Compaſſes from the Sine of 90 to the Sine po 455 the ſame Extene 
will reach ftom the Tangentof 45 deg. to the Tangent of 35 deg. 15 mix. which 
fubrrated from'go dg Erbere AQ '$4 deg. 45 min. 

To find the Subftiles diſtance from the Meridian OR, firſt find SO the diſtance 
in the Meridian between the Horizon and . the Plane 3 ſecondly, SOF equal to 
POR the Angle between the Plane and the Meridian. 

To find the Arch of the Meridian between the Horizon apd the Plane $ ©, thus : 


Ar tht Sint of 90 —— -—— — —— —— ———_—— 1000000 
Is to the Sine of the Arch of the Plane betwetn the Horizon and Meridian , 

FO T4» "Ce e99 203 

So is the Sine of Reclination 45 IIS nn nn — 984948 


- iTo the Sine of the Arch of the Meridian between the Horizon and Plane 2 : 
SO 35 deg. 16 min. —— ———— — wg 97ongl 


By 
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By the Gunter. 


Extend the Compaſſes from the Sine of goto the Sine of 54 4.45 m.the fame Ex- 
tent will xeach tram the Sinet 45/4.to the Siveof S O 35 416 m. which 35 4.16 m. 
taken out of .90.&,there remaius 0254 d.44 m.'he Aich of the Meridian between the 
Zenith and the Plane, which, bcing added to the Complement of the Latitude 7 P 
38 d. 30 m. it makgs P O 93 8.14. the Arch of the Mcridian between the Pole and 
the Planc,thcn forthe Angle between tie Meridian ard the Plane FOS, xr POR, 


As the Sine of the, Arch ,F,O, 54 deg+ 45 mim FERN 912-3 
It to the Radius —-—- -—-— mr mmm 1000000 
So is the Co fine of the Declingtion F S 45 deg. —— go, 
To the Sine of the Angle xv 199 #*ge 59 Me —— — 993745 


By Gunters Rule. 


Extend the Compaſſes fro the Sine of 54 deg. 45 min. to the Sine of 90 deg. 
the ſame Extent will reach &onFthe Sine ot 45 deg. to the Sine of 59 deg. 59 min. 
the Ang]c between the Mcdian and the Plane. 


2. To find the SubAyer O R. 


As tbe Sed the Angle a, R 90 deg.- —_— — cc 00 
'n 


To the C. eof P. R 59 Meg iP ft =—— = — = 


So is the Tpugent of the Side P O g3 deg.) 4 min. x be 


To the TangeFtof the Subſitle PR g6 deg. 27 min. £6. 9 

+. a | \J } 1 

Fs Ladd - 

4 | Al o n 1 _ nd - ; _ "i RAI. 

Extend he Compaſſes fraarthe Sitic of go = the Singof 30 deg. 1 the 

ſame Extgut will xxach from. # Tangent off 86 leg. 46 win." to the Tingche of 
83 deg...33-min. whole C . to 180 deg. js 96 eg. my. ta i Ds. 

, -. . " 10iz 


- . > A ” me \. 
3+ For the Height of thePolc above the Plane, pr Skles hcight, - $22 


As the Ralrus Pre CE — + — —————j0ccoco 
To the Sine of P O93 deg. 14 Win d——————— —7 999931 
So i the Sine of PO K 59 deg. 59 au }—=p=<le hn ——————974 
& 1 J==-..} * \ ——— 

To the Sinc of the Stiles beight P R 59 dege 49 Mil. —— &——— —-993677 


% 3 : 


4. To find the Inclination of Mcridians OPR. \ 


— > © , - - 


As tbe Sine of P O 93 deg. 14 min. > cont —+— 999931 
Toihe Radius — ——— | — — loco 
$0 i the Sine of OR the Subſtiles diſtance 96 deg. 27 min. — 999724 


S—— 


Tothe Sineof OPR the Iiclinat. Merid. 95 deg. 35 min. — ————— 999793 
Which 95 deg. 35 min. reduced to time make 6 hours 22 min. 


Having tovnd the diftance of the hour of 12 from the Horizon, 54 deg. 45 min. 
the S.i>fiilcs dittance fromthe hour of 12. 96 deg. 27 min. the Stiles height 59 deg. 
49 min. and the lnclination of Meridians 9g 5 deg. 35 min. Or $ honrs 22 min. procced 
ro delincate the Southweſt Incliner,by the direRions given in Gþ4.15.0r briefly thus : 

Sil 2 Ser 
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Set off the hour of 12 trom the Horizon F G and the Subſlile C D from the hour of 
12, avd the Stile CE from the Subflite by z Line of Chords, croſs the Subſtile at 
right Angles with the Live A CB, and laying off the Lines height (by the Line of 
Latitades) from C to'A and B, drawing D B and D A froth thofc two Pbints A and 
B, with the diſtance of fix hours interſe the Subftile in the Point D. The Incli- 
ration of Mcridians being & bazrs 22 min. lay off 5 bovtys 22 min. and 4 bowrs 22 min. 
( by the Live of e6 hours) from D towards A for the hours of t and 2, and the ſame 
diliances from B towards D, for the hours of 7 and $5 likewiſe 3 hours 22 min. 
2 bours 22 min. 1 beur 22 min. from Dfor the hours of 3, 4, and 5, and from B 
tor the Pointso, p, andq\, and laſily 22 mir. from D for the hour of 6, Note, 
the Points ©, p, and q are to draw the hours of 9g, 107 and tr in the Forenoon, on 
the other (tide the Center C, 

The hours proper for this Plane are from g in the'Morning to $ at night. 


A South Plane Declining 45 deg. Weſt Inclinitng 45 deg. 


7 


p TT LL LAT 
EF. woo} ooccecysn uns —— —  cqYYYLYL waSasuo!/s 5 


pug oY — — - —_ LA 


« =” — — 


Cua >. XVIII. The Art of Dialling. 2 


CHAP. XVIIL. 


How to delineate ſuch Planes wherem the Stiles height is ſmall, not 
| exceeding 15 degrees. 


N theſe Planes the hour-lines fall fo near the Subftile, that they make the Dial 
unhandſom, and almoſt uſclc(s, and therefore we commonly inlarge thern, by 
removing the Center of the hour-lines beyond the Dial Plane, drawing them 


by two Contingent Lines, by the help of Lines on the Mathematical Scale, called 
the greater and lefler Pole; as follows. 


For an Example, we will take the South Plane in Chap. 15. which declines 45 d. 
Weſterly, and reclines 45 deg- In this Plane the Subſtiles diſtance from the Hori- 
zon is 63 deg. 02 min. tor the Meridians diſtance from the Horizon was found to be 
54 dege 45 min. and the diſtance from the Meridian to the Subſtile 8 deg. 19 mix. 
the fame way, which added to 54 deg. 45 min. makes 63 deg. 02 min. the Stiles 
height is 14 deg. © 1 mix. and the Inclination of Meridians in time 2 bowrs 04 mins 
Now proceed (© draw the Hour-lines on the Plane thus. 


A Southweſt Plane Declining 45 deg. and Reclining 45 deg. 


OOO. —————  _—— 


From 
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From the Horizontal Line A B ct off the Subſtiles diſtance 63 deg. 02 min. and 
from the S.bſtile the Stiles height 14 deg. 01 min. by the Linc of Chords, and draw 
the Sublli'e A Cand the Stile AE; avd from a convenient Point in the Subftile as at 
C. draw the contingent Line DF at right Angles therewith 3 then from the Line 
calicd the greater Pole, ,take the diſtance of 3 hours, and letting your Compaſſes at 
C. d«ſcrib< the occult Archat G, and from the Point C draw the Line G E'G- Pers 
pengicular to the Stile A E io the Point E, and with the Diſtance E G, upon the 
Poirt H, dcſcribe the occult Arch at I, and by the Arches G and I draw the touche 
Iine-l G tor the inlarged Stile ; Then take the diſtance of 3 hours from the Line cal- 
led thc 1; fNler Pole, and ſetting your Compaſſes at] deſcribe, the Arch af K, aRuk 
lid from C to couch the Arch K, (hall crofs the Subſtilein the Point L, from whi 
Point draw the Contingeut Line MN atright Angles with the Sabflite;” "Take the 
Inclination of Mcridians 2 bours C4 min. by the greater Pole, and plactt on the 
greater Contingcnt Line, from C towards D, and 2 hours 04 min. from the Tefſ.x 
Pole, and place-it on the 1:fler Contingent Line, from .L towards M, and by-theſe 
trwo.Points on the two Contingent Lines draw the hoar” of 12 3 Jike»ile place 
3 bours 04 min, of thegreater Pole on” the greater Contingent Line, and'the Fame 
diftar.c of che 1:fſer Pole on the leſſer Contingent, for the hour of 11, alfb 4 bowrs 
C4 min. of the greater Pole, on the greater Contingent Line from C' towards D, 
and 4 beurs 04, mit. of the 1cfler Pole, or the kfler Goatingent Line from Ltoward 
M, tor the hour of 10 likewiſe the'diſtapces of 1 howr, <4 min. and © boyr 4 min. 
from the greater and |. fſer Pole, on the greater and leffer  Contingerit Lines, from 
C and L or the hours gt ,1and 2. Subtract 4 min. from 1 bowr.or 60 mig. ,and the 
remaindef $6 #tn. take from the greater, and alfo from the Icfler Poe; and place it 
on the EX and lefſer Contingent Lines, from C and L towards F and N for the 


ur of 3 atrerThefame manner place-the diſtances of 1 bour 56 min. of-2 boxrs 
mirland of 3 bhourt56 min. taken from the greater and leſſer Pole, or the greatey 
td TyNcr Conti :mes+or the hours of 4.5, and 63 and by the(-Poluts on both 
ontjogert Elncsdrapy yout Hour-lincs, /and tinifh your Stile and Dial. 

Ifjtheſc diretiofis be carctully obſerved, you may thereby inlatge any Plane in 
hich the Hourlincs fall 'roo/near-the Subitile, by reaſon of the {mall Elcyation 
i the S'ile. whether the fame be a direc Recliner or Incliner, an upright for De- 


ingr, or an Inclining Decliner, or Reclining Declining Plane. 


. i ; Th FS 
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| | How to draw-a refleted Dial upon the C ieling of a Room. 


| Hcſt Dizals' ſhew the Hour of the day by the Sun beams reflected from a 
piece of polifhed glaſs, witha bright ſpot among the Hour-lincs drawn on 
the Cicling. The ecalicſt of thefe Dials are thoſe which are refleRed from 

apicce cf glaſs, whoſe upper Plancis exaQtly parallel to the Horizon, but the glaſs 
may be het placed atter the Dial is drawn upon the Cieling, therefore we ſhall thew 
you firltof all how to delineate the ſame, and then to place the glaſs. A Cicling 
Dial drawn fora Glaſs plated Horizecntally is an Horizontal Dial inverted , the 
Center thereot being, 4n the Meridian Line on the Cieling extended without the 
Room. | 

Betore you can delineate your Dial,you muſt chuſe a convenient place in the Tran- 
ſum or Stroke of ,the Window to place a ſmall glaſs of £ of an Inch Diameter, and 
there makinga mark tor the Center of your glaſs, proceed to tind a Meridian Line 
'Nuing trem that Center as follows. When the Sun ſhines upon the Window, be- 
ipg 3 hours 'or more before or after 12, faſten a ſmall Packthread from the Center 
ot re glaſs perpendicularly to the Cieling, or to the Frame of the Window, the 
perperdicularity of thethread maybe tried by gently applying the fiducial edge of a 
Quadrant thereto, or by a plumb-line, then faſten another thread alſo to the ſaid 

"IL ; Center 
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Center, and extend it Horizonrally to the oppolic fide of the Room, where faſten 

it ſo, that the ſhadow» <4 the Perpendicular thread may fall thereon, which may be 
cxaQly found by applying ® ,whice Paſtboard under the Horizontal thread, alſo let 

there be an Afliftant ready to take the Suns Altitude with a Quadrant, and when you 

find the ſhadow of the Perpendicular thread to fall preciſcly upon the Horizontal 
thread, at that inftavt let your Aſſiſtant diligently obſerve the Suns Altitude, and 

note it down, then by the Suns Altitude obſcrved, the Latitude of the place and the 
Declination of the Sun being known, you may find the Suns Azimuth from the 

' Meridian, as hath been alrcady ſhews 3 then provide a ſheet of large and Riff Paſt- Vide Aftrono- 
boatd, upon which deſcribe the Archot a Circle as large as the Pafibgard will ad. Pical Prob. 
caic, and draw4'Line from the Center thereof, repreſcnting the Suns*Azimuth at ®*% ©: 
the time you took it, -thewby 2 Sector, having 2 Line of Chords jEujng from the 
Center, (firtiogthe Radjus of-che Arch igto the Chord of 4o drp.)tyy the Chord 

of the Suns ”. 04 fromthe Mcridian according to its proper Coaft, on the Arch 

drawn on the Paſiboazd, from the Line drawn thercom, - whexe the Compaſſes reſt, 
through that point draw'a Live from the Center which repreſents the Mcndian Line. 

Lay this Paſiboard ſo, that the Center of the Chcle drawn thercon ray agree with 

the Center of the Glaſs, und that the Line drawn on the Paſiboard repreſenting the 

Suns Azimuth, be placed under the. Horizontal thread rained in the Room, and 
exactly agreding therewith ; this done, taſten the Paſtboard to the Txanſum of the 
Window Horiontally with (mall nails, then looſe the Horizontal t and bring 

it exa&tly over the Meridian Line drawn on the Paſtboard, ard fafien it (o to the op- 

polite ſide of the Room Aorizontally, aod ſo it becomes a Meridian Line 3 and this 
Meridian Line may be trasferred to the Cieling by a plumb-line applicd from ſeveral 

points in the Cieling, fa as to touch this thread repreſenting the Meridian, a Line 


drawn by theſe Points is a Meridian Line on the Cicling, as ABCK. in the follow- 
ing Scheme. 


Now to draw the Hour-lincs;z extend a thread from the Center of the glaſs at 
D, tothe Point C in the Meridian on the Cicling, fo that the Line CD may make 
an Angleof 38 deg. + with the Meridian, which may be found by applying the fi- 
ducial of a Quadrant thereto; from the Point C draw C P atri with 
the Meridian 3 then meaſure C D, which we will ſu to be 6 £, then 


to find the diſtances CE, CF, CG, &e. upon the Line CP for drawing the Hour- 
lincs proceed thus, fay, 


As Radius And, Ars Radins 
ToCds6z & TCD 63 7. 

Sois Tang. 15 deg. for 1 bowr Sqis Tang. 30 deg. for 2 baurs. 
ToCE162, ToCF38; 


Andſofor CG, CH, &e. as in the Table following the Scheme. Then draw 
another Line as KO paralellto CP, and ſuppoſe the diſtance C K to be 47 In- 
ches y then to find the diſtances K L, KM, KN, &c. firſt find AK, thus, 


Ar the Sineof D A C 51 deg. 39 mis.) 


To CD 63 #. Inches Which added to CK 47 Inches 
So is Rodins makes A K 12% Inches, 
Toe 4 C $1 Inches. 


The find K S which is parallel to CD, thus, 


Ar Redims 
To A K 128 Inches 

Seis Sine KAS 51 deg. 3O min. 
To K $8 101 bucbes. 


Then to find the diſtances KL, K M, EN, &@e. proceed thus, F 
: ay, 
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At Radins Ar Kadins , 
To K $ 101 Inches To K L 101 Inches, 
$o i4 Tang. 15 deg. for 1 bour Sois Tang» 30 deg. for 2 bours 
To K L :6 Inches 7. To K M 57 Inches 7. 


4 ©® 


And after the fame manner find K N, K O, &c. as in the aforeſaid Table; 


— —— 


Inches. F Inches. 'par. 
| | OY 


— — 


16 E-1 26 8 
38 | | | 57 

v2 | | | TOn 

| 109 Þ | | 173 

i 236 | 373 

Note, You muſt extcnd the Lines CP and K O on both lides of the Meridian 

AK as far as you can, and allo (et off the diſtances CE, CF, CG, &c. andK L, 

K M, K Q, &c. on both ſides the ſaid Meridian, and by thoſe Points draw the Hour- 


lines of 11, 10, 9, &c. on the Welt fide of the Meridian, and the hours of 1,2,3,c. 
on the Eaſt fide'of the Meridien, and finiſh your Dia). 


To 
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Toplace ihc glaſs Horizontal, take theſe D'reQions. When you hnd it to be 
near 12 at Noon, by lome Q-adrant or Sun- Dial, tix the glafs in the hole appointed 
for it with (ore Patty, a5 r:car Horizontal as you can, then with a Quadrant take 
the Altitude ot the Sun, and obſerve the place where the Spot refleQcd from the 
glaſs falls on the Ciclirg, ard make a mark there, then extend a thread from the 
Center of thc glats to the mark on the Cicling, and apply the hducial cdge of the 
Quadrant thereto, and thereby hind what Angle the faid thread makes with the 
Quadrant thereto, and thereby hind what Angle the faid thread makes with the Ho- 
rizon, which if it be the ſame with the Suns Altitude, the glaſs is well placed, but 
if it differ there from, then you mult remove the glals according to diſcretion, till 
it agree with the Altitude of the Sun, which you mult eximine by ſeveral trials, 
ws | fix it with Putty or Cement. 

Note, you muſt ruboft the poliſh of the glaſs on the backſide thereof with a Pu- 
mice ſtone, or ec it will r.fle& a double ſpur, 


- — — 


CHAP. XX. 


How to make an Univerſal Dial on a Globe , and to cover it 
if it be required. 


Globe, (aith Exclid, is made by the Rotation of a Semicircle, keeping the Dia- 
A meter fixed, This Dial, it Univerſal, will want the aid of a Magnetical 


Needle to ſet it, and it mult move in an Horizon, as the uſual Globes doz 
whoſe Z#quator lt be divided into 24 Hours. , 

You may ſce the Figure on the top of the Dial in the Title of this Seventh 
Book. | 

This Globe is to be ſet to the Elevation of the Pole, the hour of 12 being in the 
Meridian, and hath two Gnomons proportioned to the Polar Circles, which are 
divided into 24 Hours, and ſerves for a North and South Polar Dial; and to the 
Poles is fitted a movable Scmicircle. 

To find the hour of the day, turn the Semicircle till it caſt no ſhadow ; Then 
doth it croſs the EquincCtial in the hour of the day. 

If you defire to cover the Globe, and draw Lines thereon, do it thus : With a 
pair of Calapers meaſure the Diameter of the Globe you intend to cover; which 
being known, find the Circumference thus. 


Multiply the Diameter by 22, and divide the Produd by 7, and you have your 
deſire. 


Let the Circumference found be the Linc E F, which divide into 12 equal parts 3 


at the diftance,of three of thoſe parts from E and F draw the Lines AB and CD 
parallel to EF. 


- 


Tee Divide 
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Divide the Lines EGand FH being of the | 
length of F E. into 12 cqual parts 3 ther fer 
your Compaſſes at E, and extend them to F, 
and de(cribe the Arch BC, then ſet your Com- 
paſſes in H, and extend: them to 1, and deſcribe 
the ArchB1 Cz fo place your Compaſles inF, 
and extend them to E, and defcribe the Arch 
AE D: then place them in G, and extend them 
to 11, and defciibe the Arch Ai1D3 andto 
you muſt deſcribe the other Arches, The Scg- 
ments comprehenders between thelc Arches be- 


m— 
ing cut out with the point of a Pcn-knite, and WM 
enrtY 


—_ 

> 
_ 

| F= 


= 
— 


1 


palted upon the Globe will make a Cover for it. 


B 

E lr 

2 

3 

Ly 
7 

I 

I 

I0 

H=IT 


To Pairt ard finiſh 1h: Dials, ready to be ſet up in their places. 


"OR to faſicn the Stile into the Plane, if it be of Wood, you muſt have a 
(wall chin Ci11zel, Gouge, and Gimbler, to let in the Stile, beirt round as a 
rod of Iron, or apicce of Brafs, let in with a Foot} an inch ard half, more or leCs, 
as you fee convenient , and in the Wood make ſuch little Mortifes as juft the breadth 
and length of the foot of the Stilz 3, and it it comes thorow, to clinch on the other 
(ide, then it is fall. | 
If ic is in Freettone, your Dial drawn firſt in Paper, lay ic upon the Plane as it 
ſhou'd be; then cut out the Subllile-line as near its breadth as you can, and only 
Lave fo much as will jutt hold ic together. The Paper laid as before on the Plane, 


with 


nn eee rn OO OII_—_ — — 


Paper, 4 
the toot © 


Mortiſe ſhould be too wide, or broken, and not even with the Plane, .chen wet 
ſome flower of Alabaſter, (as you may have it fit for that purpoſe at any Maſons ) 
and as foon 35 it 15 wet makea Plalicr, and ſo ſmooth it,and (pread it even and phain, 
and it is picſently dry. Now have you the Stile faſt. 

To Paint them, you mult firlt Prime them ; The Prime is made thus. Take an 
equal quantity of Bole Armoniack and Red Lead, well ground together with Lin- 
ſeed Oyl, and w.ll rubbed in with a Bruſh or Penfil into the Plane 3 that being dry, 
for the oO! tic colour, itis whnte Lead orCerule well ground together with Lin- 
lecd Oyl!. Buy the White Lead, and grind it to a Powder, and put it into Wa- 
ter v7.1] it become as thick as Pap, and lct it dry; then it is for your ule to grind 
with Oyl. 

For the Hour lincs a Vermilion, and a part Red Lead, well ground together with 
Linſeed Oyl, with a {rial quantity ob Oyl of Spike, or Turpentine that will dure, 
and make the Lincs ſhine. - SA 

For a Guld B rder. rub the Bordes well with the white Ceriife ;' be ſure it bs 
very thick in the Burder : Thev with blue Smalts firew very thick the Border while 
it is wet, and whcn it is dry, wing that which 1s looſe off,” and ſave it in a Paper. 

Take Red Lead and White Leads 25 much Red Lead againas White, or Yellow 
Oker, well ground with Qyl ot Spike or Turpentine; this is the Sife : Then draw 
with that the Fig»rc you would have in Gold, and when it is ſo dry that it will not 
come off on your Fingers by a flight touch, lay on che Gold;and whiarl-it is tnorowly 
dry, wing, it oft. x 

How to make a good Black, to fhidow or make Figurts- Grin& well with Linſeed 


Oz1 Lamp-black, wich ſome, V exdigreale, ang thatis:a firrs'blacks+The like you may 
do with all other Coluurs, as you tancy for ſuch work. 


A Receipt for Red Ink, 


Icft, Steep one peny-worth of Brazeel Wood all right in Urinz thenboil ic 
F welland (train it ; then bruile two peny-worth of Cochinecl, and boil it, and 
put in it the bigne(s of a Hens Egg of Roch Allom, that byings ic to a colour, and 
then it is for your turn, _ 


To Paint Freefione, waſh the Stone with Oyl, and then all the Colours bc<tore 
may be afed, as directed. - _—— GA 


How to cleanſe a PiGure. 


Ake bluc Smalts, temper it in water, and rub the Picure with it, and after 


wipc it with a Linnen Cloth, which Cloth ſhould be dipped in Beer, or other- 
wiſe wiiha dry Cloth, and it is clean, 


» EY \ \ TR \ \ ar \ BYY 
> a T) tRanſe a Gold BE 


vv 7 Aſh it with Beer, and dry it, and then cleanſe it with Linſeed Oy. 
Maſticous is a fine yellow, ground with ſorne Oyl of Spike or Turpentine, 
Bice is a good blue Colouring, to be ground withr Linſeed Oyl and Red Lead. 
And Spanifh Brown will make a latting Colour for coarſ@ Work, 


— 
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To grind Gold to Write and Paint. 


Ake as many Leaves of Gold as you pleaſe, Honey three or four drops 3 mix 
and grind theſe, and keepit in ſome Bone Veſſel. If you will write withir, 
add forme Gum-water, and it will be Excellent. 


# 
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Ovid. Lib. Mer. 


Cunite fluunt, onniſque vagans formatnry Imago : 
Ipſs quoque aſſidno labwniar tempera mote. 


All things paſs on : Thoſe Creatutes which art made; 
Fail, and by Time's affiduate motion fade. 

Much like the Running Stream, which cannot tay, 
No more can the light Hours that poſte away. 

But as one Billow, ha{tning to the Shore, 

Impels another, and ſtill that before 

Is by the following driv*n; fo we conclude 

Of Time, it fo flies, and is ſo purſu'd. 

The Hours arc always new 3 and what hath been 
Is never more to be perceiv'd or (cen : 

Thar daily grows, which had before no ground ; 
And Minutes, paft once, never more arc tound. 


Lobitur acemlte fallitque volmbilis e145. 


Thefretting Age deceives, and Gealing glides ; 
And the ſwitt Year on looſe-rcin'd Horſes rides. 


Did non longa dies ? Quid non conſumitis Anni 7 


Some Uſes of the py Tables of Logarithms, 


Lines, Tangents. 


Mong the many admirable ways that have been frem: time to time inven- 
ted for propagating the Arts Mathematical, and eſpecially that of Trige- 
nometry, Logarithms, invented by the Right Honourable the Lord Napier, 

Baron of Mercheſton, may challenge the priority, and the Tables of Artificial Sines 
and Tengents, compoled by Mr. Kdemnnd Gwnter Protcflor of Altronomy in Greſham- 
College, London > tor that they expedite the Arithmetical Work in moſt Queſtions 3 
Multiplication being performed by Addition, and Divifion by Subtraction, the 
Square Root extracted by Bipartition, and the Cubique Root by Tripartition : So 
that by belp of theſe Numbers, and the aforefaid Sines and Tangents, more may be 
perſormed in the ſpace af an Hour, than by Natural Numbers, or by Vu'gar Arith- 
metick can be ip ſix. Now of what frequent uſe the D:Qrive of Triangies, both 
Plane and Spherical, is in Aſtronomy (for the Refolution of which the Tables tol- 
HE ſerve ) let the preceded Work teſtifie, And therefore Ithink it not 
arms 


e in this place to inſert ſome few Propoſitions, to ſhew the Uſe of the Ta- 
bles of Logarithms and of Sines and Targepyt: following, 


PAOBL. I. 
How to find the Logarithms of any Number nnder 1000, 


P77 Page in the Table of Logorithms is divided into 1x Columns; in the 
fixtt of which Columns, having the Letter N at the Head thereof, arc all 
Numbers ſucceſſively continued from x to 10co : So that to find the Log arithms of 
any Number, is no more but to find the Number in the firſt Column, and in the 
{cond Column you ſhall have the Legaritbms anſwering thercunto. 


Example. 


Let the Number giver be 415, and if it is required to find the Logarithm there- 
of, in the Table of Legarizhms, in the firſt Column thereof, under the Letter N, 
I find the Number 415, and right againft it in the next Column I find 618cg8, 
which is the Logerithw of 415. In the ſame manner you may find the Logarithm 
of any number under 1000 z as the Logarithm of 56 is 704151, and the Logarithm 
of 900 i$954243z Oe. | 

But here is to be noted, That before every Legariehm muſt be placed his proper 
CharaReriſtick 3 vizz If the Number conſiſt but of one Figure, as all Numbers un- 
der 10, then the CharaQteriſtick is © 3 if the Number confilt cf two Figures, as all 
Numbers between 10 and 100, then the CharaQteriftick is x 3 if the Number con- 
itt of three Figures, as all Numbers between x00 and 1000, then the Charate- 

riſtick is 2 3 and if the Number conlilis of four Figures, as all between 1000 and 
10000, the CharaGerifiick muſt be three. In brief, the CharaQeriRick of any 
Logerizbm muſt conlift of an Unit lefs than the given Number hathplaces: And by 
obſerving this Rule, the Logarithm of 415 will be 2.618048, and the Log:ritbm of 
$06 is 2. 704151, and the Logarithms of gOOis 2. 954243, &c- 
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A F 7 5 9. 


A Liveterithm beine | giver, to find the Abſolute Number tirberrto be 
loneing, by the former Obſcruations the CharaQeriſtick will declare 
of what Number of Places the Abſolute Number conſiſts. 


Exampl:. 
Fmt the Logaritbm given be 2. 164353 3 now becauſe the CharaQeriſiick is'2, 
| I know by it the Abſolute Number contilteeth ot chree places, and theretore 
may be tound in the ſecond Column «f the Logarithm Tables, againſt nnd 146, 
whach is the Ab{ulute Number anſwering to the Logarithm of 2. 1643 53. 


© oO BL. NI. 
How to find the [ ogarithm of a Number 'that conſiſteth of four Places. 


Y Ou wuſt find the three firſt Figures of the given number in the firſt Column, 
as betore, and ſeck the Jalt Figure 4hereof anwongit the great Figures in the 

"head ot the Page and in the common Area or mecting ot thcte two. Lines js the 
Logarithm you dclire, it before it you atfd or prefix its proper CharaQeriftick, 


- Example. 


Let it be required to find the'Logarithm of $745 3 I find 574, the three firſt Fi- 
gures, in the tft Column, and 5, the latt Figure in the head of the Table , then 
going down from 5 inthe head of the. Table, until 1I'come againlt 574 in the tirtt 
Column, there I tind 759290; before which | place 3 for the Characterittick; and 
it makes 3+ 759.290, and that is the Logaritþm lought tors | | 


Ri SI +44 


PEYPYY. TV: 


Any Number of Degrces and Minntes being given, to find the Artifi- 
5, cial Sine and Tangent hereof. 4 


"A Drmit it Were requircg to tind the Sing of 21 deg. 24 mia. l turn tothe Sines in 

the Jabl, and in tic hcad thereot I find Degrees 2.13 then 4n the ftixft Co- 
latin {andge M) 1 find 24, and right agaioſt it is g.:564146 for- the Sine, and 
"9.593170 for the Tang,cnmt of 2 1 deg. 24 min. But ſnppole it were xequiied to find 
the Sivc or Tapgent of 56 deg. 35 min... Note, all undet 45:deg- are tqund in the 
*hezd?; and theodd min, in the lett hand z ,andall above.4$deg.-.arc found ini the toor 
of the Table, and the min. in the latt GoJumn towards the. right hand 3: as in this 
"Exile the lu} of 56 deg. 35 min. is'g, 92.1524, and;the Japgent is 10.1805g0. 


:1+/PROBL.' V. 


Tf any Ste or Tangett be givem,"to find what Degrees and M;- 
4 mites anfier thereuntv.” © 


Uppoſe 9.584663 were a Sine given, | look for the Number in the Tabl: of 
v ) Sincs, ard I hind ir (land againli 22 deg. 36 min. and therefore is the Sine there- 
of, As admit 9, 624330 were a Tangent given, look for the Number in the Co- 
lumn of -Tave.nts, and find and againfi ut 22 deg: 5O min. The ſame muſt be 


don: for any other, : 


4 - 
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eA Summary of = Penalties and Forfettures as 
are limited and appointed by ſeveral Atts of Par- 
kiament ; relating to the Cuſtoms and Navigation : 
As alſo for the Exporting and Importing of Prohi- 
bited Goods, being duly compared with the Statutes 
at large, tothe Year 16 64. Likewiſe in what Caſe 
both Ship and Goods are Forfeited upon Importa- 


t10n. 


SJLL manner of Goods Imported into His Majeſties 
- Plantations, or Exported out of His Majcſtics Plan- 
tations, in Forein Shiping, both Ship and Goods 


arc Forfcited, Vide Statute of Navigation, 12 Caroli 2: 
18. 


Secondly, All Goods that are of the growth of | 
Afia , Africa, and America, Imported in Foxcin 
Shiping are Fortcit, per id, Stat. | 


Thirdly, All Goods of the growth, produQtion, and ManufaQture of Aſiz, 
Alrics, and America, (hall be Imported from the place of their growth, pro- 
duction, or manufaRture z otherwiſe both Ship and Gocds are Fortcited, per 34. 
Stat. 


Except the Goods of the Spaxifh Plantations may be brought from Spain, and 
the Goods of the Portzgal Plantations may be brought from Pirmgal, and Eaft 
Indis Commodities may be brought from any Port on the Southward or Fat 
ward of Cape Bona Speranza, and the Commodities of the Levans Seas may be 
brought from any Port within the Straights 3 Provided that all theſe Goods may 
be Imported in Engliſh Shiping, otherwiſe both Ship and Goods are Forfcited, 
per id Stat. 


Foxrthly, All Goods of Forcin growth, produQion, or manufaQure, ſhall be 
Imported from the place of their growth, production, or manufaQture, or from _ ; 
ſuch place where they are uſually firſt Shiped for Tranſportation only, and on. 7 = Fl 4 
ly in Engliſh Ships, or in Ships truly belonging to fuch place where ſach Goods Dutch 5hyp, 


arc lawful to be Shipped 3 otherwiſe both Ship and Goods are Fortcited, per —_—_ 
id Stat. with Salt and 


: Brandy was 
ſeized by me, for bringing Goods ſrom Rochel to a Briſtol- Merchant ; «nd the Ship and Goods was bought again 


for 220 |. by & Letter of Licence. 


Fifibly, All Goods carried from Port to Port (ia FExgland, Ireland, Wales, 
or Berwick ) io Forein Shiping, whereof the Owners or Part-oprners are not all 
Engliſh, as alſo the Maſter and three tourths of the Mariners, both Ship and Goods 
arc Forfeited, per id Stat. 


Sixtbly, 


Penalties and Forfeitures relating to 


—T 


— — ——— 


Sixthly, All Goods of the growth, production, or manufaQture of any of his 
Mjactties Plantations, ſhall be tirſt landed in England, Ireland, Wales, or Berwick, 
betore they can be tranſported; otherwiſe bottr Ship and Goods are Forfeited, per 
id Stat. | 


Seventhly, A\l manner of Wines, except Rhexiſh 3 all Spicery and Grocery; To- 
bacco, Por-aſfie:, Pitch, Tar, Rofin,” Salt, Deal Boards, Fir Timber, or Olive 
Oy). that ſhall be imported from the Netherlands or Germany, arc Forfcited, as alſo 
the Ship in which they are Imported, Vide Stat. 14. Car. 2. 11. intituled, An AG 
to prevent Frauds, &c. in His Majeſties Cuſtoms. 


Eighthly, All Exch Herrings, Freſh Cod or Haddock, Cole-fiſh or Gut-fiſh, 
that ſhall be Imported into England or Wales, in Forein Shiping; both Ship and 
Goods are Forteited. Vide Stat. 15 Car. 2. 5. intitaled, An Ad for encouraging of 
Trade. 
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Goods Forfeited for being Imported into England or Wales, 
without any Penalty upon the Ship; theſe Goods being all 
Engliſh Manufattures. | 


Tin and Pew. LL manner of Tin and Pewter Manufa@tures made in Forcin Parts are For- 
ter. 's ſeited, Vide Stat. 25 Hen. 8. 14. 


Braſs. Officers may ſearch and ſciſe Wares brought into the Realm contrary to the ſaid 
At, and none (hall withſtand the ſcarch of Braſs, Tin, and Pewter, on the For- 
fcit of tive pounds, per id. Stat. 


Several Com- Woollen Cloths, Woollen Caps, Ribbons, Fringes of Silk and of Thread, La- 

modities for- ces of Silk and of Thrcad, Silk Twine, Embroidered Laces of Silk or Gold, Sad- 

feited, dles, Stirrops, or any Harnels belonging to Saddles, Spurs, Boſſes for Bridles, 
Andirons, Giidirons, any mannex of Locks, Hammers, Pincerts, Fire-tongs, 
Dripping} pans,, Dice, Tennis: balls, Points, Purſes, Girdles, Gloves, Harnefs tor 
Girdlcs, Iron, Lattcn, Steel, Tin, or Alchymy, or any Wrought or any Tawed 
Leather, any Tawed Furs, Biskin Shoos, Galloſhes, or Cork, Knives, Daggers, 
Wood-knives, Bodkins, Sheers for Taylors, Scifſors, Razors, Cheſs-men, Play- 
ing Cards, Combs, Patiens, Packneedles, any Painted Wares, Forſers, Caskets, 
Rings of Copper or of Latten, gilt Chatingdiſhes, Hanging Candleſticks, Caffng 
Balls, Sacring, Bells, Rings for Curtains, Ladles, Scummers, counterfeit Ba- 
ſons, Hats, and Bruſbes, Cards for Wooll, black Iron, Thread called Iron Wire, or 
whitcd Wire, arc fortcited it any ſuch be Imported into England or Wales. Vide 
Stat. 4 Edw. 4+ 


Prokibied , All Iron Wire, Card-wire, or Wool-cards, that (hall be Imported into England 
Goods forfeited. or Wales, are Fortcited. per Stat. 39 Eliz. 14. 14 Car. 2+ 19. 


Probibited * All manner of Girdles, Harneſs for Girdles, Points, Leather, Laces, Purſes, 
Goods forſeited. Pouches, Pins, Gloves, Knives, Hangers, Taylors Sheers, Scifſors, Andirons, 
Cobbards, Tongs, Fire-locks, Gridirons, Stock- locks, Reys, Hinges and Gar- 

nets, Spurs, painted Glaſſes, painted Papers, painted Forcers, painted Images, 

painted Cloaths, beaten Gold or Silver wrought in Papers for Painters, Saddles, 

Saddle: trees, Horſe- Harneſs, Boots, Bits, Stirrops, Chains, Buckles, Latten Nails 

with Iron Shanks, Curvets, Hanging: candleſticks, Holy-water, Stops, Chafing- 

diſhes, Harglng Lavers, Curtainzrings, Cards for Wool, Roax Cards, —_ 

uckles 


? 


? 
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Buckles for Shoos, Broaches for Spits, Belts, Hawk-bells, Tin and Leadep Spoons, 
Wire of Lattcn and Iron, Candlefticks, Grates, Horns for Lanthorns, by any'ot 
theſe, being Imported into, England, arc forfcitcd, or the value thereof,/berwint 
the King and the Proſecutor. Theſe may be ſued for in any Corporation where 
they arc. Vide Sza1. 1 K,.3. 12+ | 


All Girdles, Harneſs for Girdles, Rapicrs, Daggers, Kriives, Hiles, Pummgls, Go0ds probibi- 
Lockets, Blades, Handles, Scabbards, Sheaths for Knives, Saddles, Horſe-Har. © 
neſs, Stixrops, Bits, Gloves, or Points, Leather Laces, or Pins, that (hall beIm- 
portcd inte Exgland or Wales, (hallbe ferfcit. 5 Eliz. 7. 


All manner of Silk wrought by it (elf, or with any other Stuff, in any place out 
of rhe Realm, Ribbans, Laces, Girdles, Corſes called Corſes of Tiſſue, or Points, 
ſhall be forfeited, per $149,.:19 Hen. 7-21, 


All Fordin Bone-lace, Gut-work, Fringe, Embroidery, Bandſtrings, Buttor;s, Goods probibi- 
or Needle work, made of Silk or Thread, orcither of them, being imported into © 192? < 
England, Wales, or Berwick, ſhall be forfeited, befides the forfeiture of one hundred 
poynd, 14 Car. 2. I 3+ 


All manner of Woollen Cloth that ſhall be Imported into England, Ireland, or 
Wales, from beyond the Sea, (hall be forfeited. Vide Svat. 2 Edw. 3. 3. and 
4 Edw. 4+ Is 


— = 


In what Caſes Goods are forfeited for undue Shipping or 
Landing. b | 


LL Goods that ſhall be Shipcd or Landed before the Cuftom paid or agreed Goods ſhiped 
for in the Cuftom-houle, arc forfeited. Vide Stat. 12 Car 2. 4 Entitulcd, o land 6 ore 
The Ai for the Tonnage and Poundage. . ry paid are 
All Goods. that ſhall be Shipped or Landed, or put into any other Vcſlcl to be unlawjul time 
Shiped or Landed, at any unlawful time or place, are forfeit, or the valuc of them. 07 place loſt. 
1 Eliz. 2. and 14 Car, 2.\tt. ' 


All Goods that fhall be put into any Lighter, Boat, or any othcr Vc 1, tobe 
Shiped os Eandcd, withour Warrant from the Cuftom-houſe, and the preſence of 
one or more Cultom-houſe Officer, are forteited, as alſo the Lighter or other V<fſcl 
in which they'are found to be Shiped or Landed. Vide Stat. 14 Car. 2. 11. 


If any Maſter of a Ship, Purlcr, Boatfwain, or other Mariner, knowing or con- Perſons conſent. 
ſenting to the diſcharge of Goods inward bound, without ,Warrant from the #* *o the dif- 
Cuſtom-boule, or the preſence of one or more Cuftor.houle Officer, ſhall forfeit ©2*8* of Goods 


the value of the {aid Goods fo unſhiped, Vide Stet. 14 Car. 2. 11. _— _ 
Taxt, the penal- 
Every Cuſtomer, Collector, and Comptroller, that doth conceal His Majcflies 9: 
Cuſtoms ; being duly Entred, (hall fortcit weble che value thereof, per Stat. 3 Hen. cans 
6: 3». F penalty, 


If any Goods having paid Cuſtom at the Importation, and ought to have The penalty to 
allowance at the Exportation 3 it the Merchant Ship out lefs in quantity than [#f? _»% 14+ 
is exprefſcd in'\ his Certificate, (hall bs farkeite@, or the value of them. 14 Car. than 5s expreſt. 
2.10 | 
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1. anding Goods, If the Laid Goods be Landed again in Englond, Wales, or Berwick, , except they 
unleſs med! ho made known in the Cuſtom-houſe, ſhall be forfeit, per id. S144. 


OT > 


feited. If any Goods be put on board a Ship to be carried from Port to Port, without 
=o carricd Warrant from the Cullom-houle, all ſuch Goods ſhall be forfcit, per id. Stat. 

rom Port to . 

on Log If the true content of Quantity and Quality be not mentioned in the Certificate, 
feind. under the Cufiomers hand inthe Port where they are Shiped firſt topaſs for another 


Quantity and Port, all ſuch Goods not certified or diſcharged before the faid Certificate delivercd, 
quality muſt be and the Goods viewed, ſhall be forfeit, per Stat. 3 H. 9. 7. 
expreſſed. Dnere, Whether this Statme be in force or not 7 


Goo?s:xported, All manner of Goods, Wares, -or Merchandine, that ſhall be Exported, and 
' and not &iſco- eſcape undiſcovered untq the Officers of the Cuſtoms, the Owner or Proprie- 
vered wito the tor ſhall forfeit double the Value, according to the Book of Rater z Except for 
Opens J"Ji"* Coals, for which they ſhall forfeit double the Cuſtor, ' Vide Stat. 14 Car. 2. 
lae. | | 
England ani All Goods, Wares, and Merchandize, that fhall paſs by Land betwixt'Englexd 
Scorland,goods and Scotland, (hall paſs by and through Berwick and Carliſle, and pay Cuſtom at 
chat paſh one of thoſc Ports, otherwile be forfeited.” per Star. 14 Car. 2. 11, Bs 


- —O So Dx=— W—_—_— 


In what Caſes Ship and Goods are forfeited upon Ex- 
| . portation of Goods. | 1 


Licence to be [F any Woman, or other perſon under the Age of twenty one years, except Ship- 
granted to Paſ. A boys, Saylors, ot Merchants Apprentices, or Factors, hall 'paſs over the Sea, 
ſengers to paſs without Licence from the King, or {1x of the Privy Council, the Ship in which ſuch 
beyond the Sea. Purfon (hall fo pals ſhall be forfeit. Vide Stat. 1 Far. 4. T 


Leather, Tal- If any Pcrſon ſhall Trapſport, or Ship to be Tranſported, Leather, Tallow, or 
low, &c, Raw Hides, to avy Place beyond the Sea, all ſuch Goods ſhall be forfeit, as alſo 
| the Ship whercin they are Exported. Vide Stat. 18 Eliz- 9. 


Hogs or Plats, If any Hoy or Plat croſs the Seas beyond Norway Eaſtward, or Caen in Normandy 
Kc. Southward, they (ball be forfrie. Vide State 1 Elize 13+ 5 Eliz- 5. 13 Wis, 15. 


Corn or Victu- If any Corn, or other Victual, be Tranſported, exceeding the Prices mentioned 

al. in the 471 for encouraging of Trade 3 or if any Wood ſhall be tranſported, they (ball 
forfeit the Veſſcl im which it ſhall be Exported, and alſo double the value of the 
Goods. Vide Stat. 1, 2 Phil. & Mar. 5. the Maſters and Mariners all thejr Goods, 
and a years Impriſohment, X 


Engliſh Manu- If any Goods of the growth, produQtion, or manufaQture of Exrope be tran- 
jaitures to be (ported into His Majeſties Plantations, except from England, and in Engliſh built 


Pure 4 Shiping, both Ship and Goods arc forfeited, Vide Stat. 15 Car: 2. 5: 
Due entry tobe If the Maſter ſhall ſuffer any Goods to be Landed before a dae Entry made within 
made 18 twenty twenty four hours after arzival in the ſaid Plantations, both Ship and» Goods arc 


four bows, forfeited, per id. Stat. | 


Ships for gſþ- If any Skip hall (ct out to Fiſhing, or other Veſſel ſhall fer out for the 
ing, the timeto Welt Country or Iſeland Fiſhing, before the tenth day of March in any Year, 
ſet out. ſuch Veſſel ſhall be toricit, Vide Stat, 15 Car. 2. 14. Entituled, An AG for the 

Fiſhing Trade. : ” 


= 
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It any Sheep or Wooll, Wooll-fclls, Weoollflocks, Mort'ings, Shortlings, Shzep,o!, &c. 
Yam made of Wooll, Fullers Earth, Fulling Clay, (hill be Exported, all ſuch 
Goods are forfeit, as alſo the Ship wherein they are Exported, Vide Stat. 
12 Car. 2.32. 


If any Silver or Gold be Exported without Licence, it hull be forfeited. Vide Silver or Gold, 
Stat. 4 R.2.2. & 9 Edw. 3.1.6 2 Hen. 4.5. & 2 Her 6.6, Kc. 


None but Merchant Strangers ſhall Tranſport Wooll, Wooll-fells, Leather, and 
Lead beyond the Scas, upon thc torteiture of the ſaid Goods. Vide Stat. 27 E4d.3.3. 
I4 Rich 2. 5. 


If any Skin, tann'd or untann'd, of any Ox, Steer, Bull, Cow, or Calf (ex- Skins tann'd 01 
cept Calve-skins of four pound weight apicce, or under ) and Sheeps Skins *"*97"'4. 
drefſed, without the Wooll of ſuch Skins or Hides, which are for the Ships 
neceſſary Proviſion, thall paſs out of England beyond the Seas, or into TJreland 
or Scotland, or the lands belonging to England, (hall be torfeited. Fide Stat. 

I4 Car. 2. 7. 

If any of the Hides or Skins aforeſaid, that ſhall be taken off of any Beaſt in any Hides tran/pors 
of the Iſlands belonging to England, except Ireland, ſhall be tranſported into any #4, *xc/pt from 
Place cxcept England, the Ottcnder (hall forfeit double the value for every Offence, __— voy 
per id, Stat. penalty. 


All manner of Ammidnition may be prohibited at His Majeſtics pleaſure, Ammunition 


12 Car. 2. 4+ may be probibi< 
ted. 
If any Sheep ſhall be Exported, the Offender (hall forfeit 20 y. for every Sheep. Sheep Exyorted, 
Vide 12 Car. 2, 32». the penalty. 


If any Wooll, Wooll Fells, Wooll- flocks, Mortlings, Storlings, Yarn made Fullers Earth; 
of Wooll, Fullers Earth, Fulling Clay, ſhall be Shiped to be Expvried, the Offen- and Falling 
der ſhall forfeit three ſhillings for every pound weight, Clay. 


If any Maſter of a Ship, or other Mariner, be knowing and conſenting to the The penalty of 
Exportation of the Gocds aforclaid, he (hall forfcit all his Goods and Chattels, e#vine conſent 


f to the haps 

per id. Stat. of ihe te 
| Go'ds. 

Theſe Offcnces are alſo made Felony per Stat. 13, 14 Car. 2. 18. exccpt ſuch _ to Ex- 


Weathcr-ſheep, Wooll, or Wooll-flocks, as are for nccclary proportion tor the Pt Sheep. 
Ships uſe. | 


If any Wooll, Wooll-flocks, or Yarn made of Wooll, ſhall be prcfſed with zvoll, tec. pre? 
any Engine into any Sack, Pack, or other Wrapper, or ſhall put, prefs, or with any En- 
ficeve Wooll or Wootlen Yarn into any Pipe, But, or Hogſhead, Cheſt, or 6% pmnalty. 
other Cask or Veſſel, or carry or lay any ſuch Wooll, Wooll-flocks, or Yarn 
made of Wooll, near to the Sea, or any Navigable River, all fuch Wooll, 
Wooll-flocks, and Yarn made of Wooll, ſhall be forfciced. Vide Stat. 13, & 

I 4 Car. 2.18. 


It any Wooll, Wooll-fells, Mortlings, Shorlings, Yarn envde of Wooll, Wooll. Fullers Earth, 
flocks, Fullers-Earth, Fulling-clay, or Tobaccopipe- clay, bring in any Pack, Sack, &c- Tobacco 
Bag, or GCask, ſhall be carried upon any Horſe, Cart, or other Carriage, except Pt Cliy. 
in the day-time, viz. from the firſt of March to the twenty ninth of September be- 
twixt the Hours of four in the morning and eight at night, and from the twenty 
ninth of September until the firſt of March between the Hours of ſeven in the 
morning and five at night, otherwiſe to be forfeited, per id. Seat. 
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Tobacco-pipe lf any Tobaccopipe-clay be Exported beyond the Sea, the Officer ſtall forfeit 
clay. three ſhillings for every pound weight, per id. Srat. | 


Sheep skins, or If any manner of Sheep-«kins, Wooll-fells, Mortlings, Shorlings, or the 

the Leather ,&c. Skins of any Stag, Buck, Hind, Doe, Goat, Fawn, or Kid, or the Pelts or Skins 

a of ary of them, or the Leather made of any of them, be put oh board any Veſſcl 
tobe Exported, they ſhall be forfeiced, as allo two (billings fix pence for every 
Fell, Shozling, Moxrtling, Pelt, or Skin, ſo Shipped to be Exported. Vide Stat. 
5 Eliz. 22. 


Great Cattel All great Cattcl, except of Scotland, that ſhall be Imported into Eugland or 

imported, the pp/1es bawixt the tirit of Fuly and the twentieth of September in any year 

_ and all great Cattel ot Scotland that (hall be bronght in betwixt the twenty 
fourth of Augrft and the twentieth of December in any year, (hall forfeit for 
cvery Head torty ſhillings; and for every Sheep brought in betwixt the one 
and twentieth of Auguſt and twenticth of December, ten (hillings, per Sto. 
15 Car. 2. F. 


Goods Entred Tf any Goods be Entred in any other mans Name than the true Owner and Pro- 
in another mans grietor, they (hall be forfeit: And if the Officer conceal any Offence ia the (aid AR, 
_— he (ball forfcit one hundred pounds. Vide Stat. 1 Eliz. 11. 


Priſage and If any man, being free of the Priſage or Butlerage of Wine, ſhall Enter ano- 

putterage of (her mans Wines in his Name, whereby the King loſeth his Butlerage, all 

_ Wines fo Entrcd arc to forfeit double the value of the Cuſtoms thercot, Vide 
1 Hen. 5. 


If any man offend contrary tothe Stat. 1 Hen. S. 5. he (all forfeit all his Goods. 
Vide Stat. 2, & 3 Edw. 6.22. 


Suger, Tobacco, If any Officer of the Caltom ſhall ſuffer or give any Warrant for any Sugar, To- 

Ginger. bacco, Ginger, Cotton-wooll, Indico, Speckle-wood, Famaics-wood, Fuftick, 
or any other Dying-wood, of the growth of any of His Majefties Plantations, . to 
be conveyed into any Parts beyond the Seas, before they are Landed in Erglandor 
Wales, for every Offence he ſhall forfeit the valuc of the faid Goods, Vide Stat. 
Is Car. 2.5. 


Goods of Alien ,All the Goods of an Alicn Mcxchant or FaQor in any of His Majcſties Plantati- 
Merchan's. ons arcforfeited. Vide Stat. 12 Car. 2+ 18. 


Copper, Braſs, If any manner of Copper, Brafs, Latten, Bell-metal, Pan-metal, Gun-metal, 
Bell metal, &C- + Shroof-metal,” ſhall be put on board any Veſſcl tobe tranſported, the Offender 
; (hall forfeit double the valuc, to be divided betwixt the King and the Profecutor. 
Vide Stat. 33 Hen, 8.7. 
10 4. penalty. And alſo ten-pounds more for every thouſand pound weight, per Stas. 
2 & 3 Edw. 5. 37. 


The Cuſtomer The Cuſtomer ſhal} take Bond in double the value of the ſaid Goods, when 
- pomp they (hal) be tranſported from Port to Port, and- alſo 10 1. over and above for 
= ? every thouſand. pounds weight, and give Bond; which Bond, if it want a 

| Date ,, the Cuſtomer-{hall” torfeit' the 'value of ' the ſaid Goods, and alſo + his 


Place, per id. St at. 


To grant F falſe If any Cuſtomer qzapt a falſe Centificate. for the ſaid Goods, he ſhall forfeit his 


Crrviieate, the Place,. and the yalug of the Geeds (ov concealed. 33 Hew. 8. 7. 
penalty, r 


It 
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It any Maſter of a Ship, Owner, Purſer, or Boat(wain, knowing ſuch Metals 7he penalty of 


to be (ſhiped, and do not diſcloſe it within three days, he ſhall forfeit double the va- *** . n9* diſco 
luc of it. Vide Stat. 2 & 3 Ed. 6. 37. viring. 


If any Officer of the Cuſtom-houſe, knowing, ſuch Metals to be Shiped to be Not ſriſing the 
Tranſported, do not ſeize it, he (hall loſe his Office, and the value of the Goods ſo _ _ the 
Shiped. Vide Stat. 2 & 3 Edw. 6.37. et 


If any Perſon Ship any of the ſaid Metals at any Place, except where there is a The [zi4 Goods 
Cuſtomer, he ſhall forteit the value of the Goods, and alſs ten pounds for evcry 7 to be ſhiped 
1 000 pound weight, per id. Star. but where there 


is 4 Cuſtomer, 


If the Governour of any Plantation belonging to His Majeſty, donot his duty Pendtty 10co t. 
juſtly, according to the AG for Encouragement of Trade, hc ſhall forfcic his Place and *o « = m_ 
1000 |. per Stat. 15 Car. 2. 15, + ny ey 

Every. Perſon that ſhall be found guilty of tranſporting of Leather, ſhall for 7-:»ſpor:7;g 
every Offence forfeit 5001. Vide S1at. 14 Car. 2. 7. 


Leatver, 


Every Cuſtomer, or other Officer, that ſhall negle& his duty, or connive at the Officrr negled- 
Tranſportation of Leathcr, (hall tor every Offence torteit 100 pounds. Vide Stat. #38 bis duty, 
I Fac. 22: penalty 109 l, 


Every Cuſtomer, or othcs Olhcer, that ſhall make a falſc Certificate of the Land- 79 make mE 
ing of Leather, (hall tocteic 10 1, per id, Stat. Pts orgy 


ther, penalty 
100 [. 


If any Goods or Merchandiſc fhall be Shiped or Landed at any unlawful time or Goods ſhiped 
place, for every Offence the Malter, Owner, or Parſer (hall forfeit 100 1. 1 Eliz 11+ fat yo rg 
& 14 Car. 2. 11. . penalty 100 l, 


Lawful times are only from tbe firſt of March until tbe firſt of September, what lawful 
betwixt Sun-rifing aud Sun-ſetting 3 and from the firſt of September */#s ore by 
wntil tbe firſt of March betwixt ſeven a Clock in the Morning, and four Order. 

a Clock in th? Afternoon. The Port of Hull #s bere excepted. 


If the Captain, Maſter of a Ship, or Purſer outward bound, ſhall take in any Goods taken in 
Goods betore Entry, he (hall torteit 100 1. Vide Stat. 14+ Car. 2.11. before Entry 


made 100 b 


If he goaway before cleared on Oath in the Cuftom-houle, giving a true Ac- To go before 
compr ot his Lading, &c. he ſhall forfeic 100 1. per id. Stat. 


cleared onOath, 
penalty 1co |, 


Maſter of Ship 
to bring bis 

Ship with as 

much conveni- 

ence, &c. 


If he permit any Goods to be taken out of the Ship. to be Landcd, before hehath 7, ſufer Good: 


made his general Entry upon Oath in the Cuftom-houſe, tor every Offence he (hall _ before 
forfeit 100 |. Vide Stat. 1 Eliz. 11. 


If any Captain, Maſter of a Ship, or Pugſer, do not bring his Ship to the Port, 


and make Entry with as much ſpeed as Wind and Water will permit, for every Of- 
fence he ſhall forteit r 00 I. Vide Strat. 14 Car. 2. 


a general entry, 
penalty 109 {. 


If any Captain, Maſter of a Ship, Purfer, or Boatſwain, or other Perfon taking Goods Inbizel- 


Charge of the Ship, ſhall permit any ſort of the Package therein to be opened, im- ed;&c. 100 t. 
bezeled, or altcred, for every Offence he ſhall forteit 100 1. Vide Stat. 14 Car.2.11. 


Men 


Penalttes and For feitures relating to 
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Mcn of War to beliable to the Rules that Merchants Ships are (ubjet ro. Li- 
berry to goon board and fake out Prohibited and Uncuſtorned Goods. The Com- 
miſſioncrs and their Deputies to enter on board, and bring on ſhoar Goods outward 
and inward bound, The Officers may ttay on board until the Goods be diſcharged. 
T4 Car. 2. 


Goods conzee- Tt any Goods be found concealed aboard the Ship, when the Officers of the Cu- 
ied, 100 l, fioms have cleared the Ship, the Maſtcr, or other Perſon, ſhall for every Offence for- 
fcit 2001. per id Stat, 


Wharfirger&c. If any Wharfinger, Cranc-kceeper, Searcher, Lighterman, 6r other Officer, 
not diſcloſmg, knowing any Offence contrary to the Statute, do not diſcloſe it to che Cuſtomer, 
&c- Pn) he ſhall torfeit 200 7, Vide Sfat. 1 Eliz. F1. 

Te ſuffer Goods If any Whartinger or Crane-keeper (hall take up ot Land, or ſuffer t6 be Landed, 
to be taken up or (hip off, or ſuffer to be Water bound, any Wares or Mecrchandizes, at any un- 
or landed at i= 1, wt111 time, or without the preſence of, or notice given toan Officer at the Cuſtom- 
lawful times. houſe, he (haall forfeit for every Offence x00 1. per Stat. 14 Car. 2.11. Phe Port 

of Hull excepted. 


100 1, penalty If any Officers of the Cuſtorns ſhall dircAly or indireQly receive any Bribe, Re- 
ſor taking of compence, or Reward, or ſhall connive at any falſe Entry of Goods, he ſhall forfeit 
Broves 1001. per id. Stat. | 


501. penaltyto If any Merchant, or other Perſon, ſhall give ſuch-Bribes, for every Offence he 
give a bribe. (hall foutcit 50 7. per id. Stat. 


1000. If any Packet Boat, or other Veſſcl appointed to carry Letters, ſhall Import or 
Export any Goods or Merchandize, for every Offence the Maſter (tiall forfeit x00 1, 
per id. Stat. 


Forein Bone-* If any Perſon offer to ſale any Forcin Bone-lace, Cut- work, Imbroidery,Fringe, 
lact;Cut-work,, ox Needle work made of Silk, or Thread, for every Offence he ſhall forfeit 50 1. 
feadity Jo & per id. Stat. 


100 [. If any of the ſaid'Goods be Imported into England or Wales, the Offender hall 
fortcit 109 0. per id. Stat. 


Falſe Certifi- If any Officer of any Poit ſhall make a falſe Certificate, he ſhall forfeit 50 1. per 
ws » penalty 21. Sexe. 
5ol, 


To falſe an) If any Perſon fhall falſifie avy Cuſtom-houſe Warrant, he ſhall forfeit for every 
Warrant 100 l. . . 
Offence 100 1. perid. Stat. 


The Officer to Every Officer appointed to perfe& an Entry, ſhall mike report thereof under his 

make & trut re- Hang, unto the Chief Officers of the Cuſtoms, the next day, upon the Penalty of 

{os f mel) 100 1..-unleſs there be cauſe of longer time to be allowed by the chict Officers of the 
. Cuſtoms, per id. Stat. 


French \Veſſls If any Freuch Veſſcl put any Goods or Paſſengers on ſhore, or into any Boat, to 
not to put Goods þ,v. conveyed on ſhore, and not pay the five ſhillings per Tonnage due upon French 
des free Veſſels, upon their return they thall forfeit ten pounds, and pay all the former Duty, 
the penalty 10 1. per id. Stat. | ; 


It 


— 


the Cuſtoms and Navigation | 157 
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If any Pillot or Waterman ſhall go out from any Port, to bring in any Goods or Filet o water 


Paſſengers from aboard of any French Veſſels, for cyery Offence he ſhall forfeit 40 1. "® _ "4 


per id. Stat. wp Goals, 
&c. penalty gol. 


_ IW any Cuſtomer, Comptroller, or Searcher, or their Deputies, do not give their Officers not gi- 
attendance at the Cuſtom-houſe at ſuch time and places as are appointed by Law, *%% ten 
and alſo do not their utmoſt diligence in their reſpeRive Places, for every Offence _— penalty 
the Offender (hall forfeit 100 1. Vide Srer. 1 Elix. 11. 


If any Cuſtomer, Comptroller, or Searcher be not refident upon his Place and Net reſident on 
Office, for every Offence he ſhall forfeit 10 1. Vide Stat. 1 Hen. 4+ 13+ 4 Wen. 4.20,2 1. 5% Place, pe- 
13 Hew. 4+ 5+ * PIES 


If any Cuſtom-houſe Officer fraight any Ship, or uſe any Merchandize, or keep Mo Cuſtom 0fi- 
any Wharf, or hold any Hoftery, or Tavern, or be Factor, or Attorney, or Hoſt co ©7 ** be Owner 
any Merchant, for every Officnce he ſhall forfeit 401. for every fix Months, tobe of rs oth 


divided berwixt the King and the Proſecutor. Fide Stat. 20 Hen. 5. 5. | 7 4ol 


* If any Cuftomer, Comptroller, or Searcher, be a Common Officer, ora Deputy No Cuſtom Of 

toa Common Officer in a City, Borough or Town, upon the panalty of 4 4, ficer to be « 

for every ſix months he ſhall Officiate both Offices together. Vide Stat. 3 Hen. 7. 1. _ nn , 
Bucre, Whetber this be in Force or Repealed by the Star. 1 Hen. 8. 5, Ray 06 


Engliſh Shiping is cither Exgliſh BuileSor bought bona fide with Engliſh money, whe Engliſh 
whereot every Owner, or part Owner, are Engliſh, Iriſh, Welſh, or of His Ma- ##lt Shiping. 
jcliics Plantations. 
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COMPENDIUM 


FORTIFICA TION: 


BOTH 


Geometrically and Inftrumentally 
BY A 


S CC S3 EL, 
The Making whereof is ſhewed by the Tables, 
and their Uſe, both of the Tables and the 
Scale, for ſpeedy Protracting of any Fort con- 
ſiſting of E1ght Bulwarks, whole Baſtion-An- 


gles {hall not exceed go Degrees ; and fo the 
Tie for Baſtion-Angles of 12 Bulwarks. 
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COMPENDIU 


FOR TIFICATION: 


Irt, I will deſcribe part of a Tetragon or Fort, and explain the names 
of the Sides and Angles thereof, Ojfmthe following, 
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Names of the Sider of s Fort. 


AB the Outward fide of the Polygon, and DE the Inward fide. 
C A the Semidiameter of the Outward Polygon, and CD the Inward. 
IHAGEF the Bulwark or Bifiion. 
AG, or AH, theFrontor Face of the Baſtion —————— $$ Feet 
d A D the Capital or Head Line. 

- Wy DI, or DF, the Gorge Line. 
IH, or F G, the Flank, and F M the ſceond Flank. 
DG the Eſpaule, or Shoulder, 
FK the Curtain —— —_ — — ——— 420 Fog 
A K the lofigeſt Line of Defence ——— ———— —— ——20 F ot. 
AL the ſhorteſt Line of Defence. = 


Names of the Angles. 


NAB the Angle of the Polygon, and NAG the half Angle. 
HAG the Flanked Angle of So Bulwark, | 
| Xxx 2 AGF 


tit tt 


Fortification { 


AGF the Angleof theShoulder, Y 
FD G the Angle formirg the Flank, commonly 40 Degrees. 
G AO the lnward Flanking Angle, 
A PB the Outward Flanking Angle, and A P O half the ſame. 
Note, Jha th _ or Flanked Apgle HA G mult never be leſs than 60 De- 
grees, _ abqvetgofD: gets 3 zs near as you can t an Angle of co De- 
rees : So that it may be detended from the Flank and Curtain on cither ſide. 
The longeſt Line of Detence K A on 'pp* above 12 (core Yards, that is, 9720 
Foot, bcing within Musket-ſhot, an the breadth of the Rampier to refilt the Bat- 
tery 10© Foot. 
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To deſcribe a Fort Fae Butwarks, or any other 5 ſo that the Baſtion, 
or Flank At 83 Baſtion: or Batwarks excte not go Degrees, by 
the Line of Chords. 


Irſt, draw an obſcyre Line, as A Bz and upon A, as a Center, with the Chord 
of 6odeg. deſtribe an Arch asC DE, and from C lay down half the Polygon 
Angle(which in the Table following the \Figure you ſhall find tobe) 54 deg. as 
CD; alfo the C:me again fromDtoE, and draw the Line AE. Now divide the 
half Polygon Arches CD and DE ecachinto three equal parts, as in F HIG, and 
from two of thoſe parts from D, as F and G, draw Lines unto the Baſtion Point at 
A. Then take any convenient diflance, and lay the ſame on thoſe Lines trom A 
unto K and L, which ſhall make the Front or Face of the Bulwark. Next, from 
the ſhoulder at K let fall a Perpendicular to AB, as K M; and onthe Center at K 
deſcribe an Arch of 60 deg. from M towards N, and from M lay down on the ſame 
Arch 50 deg. or mbre exat 49 deg. 24 min. and fo draw.K N, which wilf cut the 
Se+midiamcter of the Pelypon in the Point O3 ſo ſhall AO bethe Capital Line of 
the Battion. Then from Odraw a Line parallel to AB, asO P; fo ſhall you have 
OR tor thc Gorge Line, znd R K the Flank. Now for the Curtain, take half che 
Front AK. as AT, and lay it down three times from R towards P, which will fall 
inS, (o-is RS the Curtain. Then on the Point at S erect a Perpendicular, asSV, 
cqual to RK, which {hall be the Flank of another Baſtions and fo the Front K A 
bcing laid from V, (hall cut che firſt Line ABinB; fo drawing V B, you have the 
Front of the fame Baſtion. | 

L:ſtly, Divide A Bin the Middle, as in W, and from W raiſe a Perpendicular to 
AB, which will cut the Sernidiameter of the Polygon in the Point D; fois D the 
Center of the Polygon. Ang with the'(ame Semidiameter D A you mult deſcribe a 
Circle, of the which AB is the \ part, which diſtance will reach from B unto X, 
and from X untyY,y ang, (p.ta Z, and (0 to your firſt Point at A, where you begun 

cur Waal. r + FJ 94 "A 
: For ME Cche Baſtions, they may be cafily travſported from the firſt Baſtion. And 
note, Thatpt your Fort excced 8 Bulwarks, you mult add 15 deg. to half the Po- 
lygon Angle, fo have you the Baſtion Angle, and they work as before. But io the 
Forts that excced not 8 Bulwaiks, where the Baſtion, Angle will not be above gc d. 
you muſt take the 3 part of the Avgle of che Polygon. 

The longeſt Line of Defence is from AuntoQ, and ſhould not cxceed 720 Foot 
(becauſe of being within Muskert-ſhot) the Curtain R S about 420 Foot, and the 
Fine AX 280 Foot: And for the Flank RK, and Garge RO, their proportion 
coinmonly is as6 to 7: Butthe Angle K O R torming the Flank is about 40 gr. by 
which the Proportion is near as 5 to 6, 
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A Table for Baſtions. | | 


"ww —_— 


” 7 — 


—___—_ \obe Polygons.\the Baſtions: 


Degrees. Degrees. 
4 Tetragon | 45 30 
''s Pentagon | 54 .36 
6 Hexagon 60 40. 
7 Heptagon 64* 427 
4 SL. OO | 


The * Baſtion Angle is here found by 
taking the + of the } Polygon Angle: 
So the Baſtion Angle will be an Angle 
of 99 deg. in the Oftagen- And no 
more muſt the Baſtion Angle be in 
any Polygon. 


” 
4 * **4* 2224 Ave por 4 


LL TITEESESET 


EINE ETA ELIETET 


} Angle of \}, Angle of \\+ 


+ Angle oft Anglo f, 
Polygons- . lhe Pope the Baſtiow, 
| _ |. Degrees. | Degrees: | 
4 Tetragon,| 45 |} 30; 
5 Pentagon| 54 342 
6 Hexagon | 60 37 
7 Heptagon | 647 3914 
$ Octagon | 674 415 
g Enneag- 70 422 
to Decagon | 72 433 


*|t x Undecag.| 73:3 | 445 | 


| 


12 Dodecag.| 75 


—__—_ 
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*—""7 Table for 13 Baftions. | 
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The + Baſtion Angle is here found 
by adding 15 d.to 3 the Polygon 
Angle, and take the Z thereof ; 
So the Baſtion Angle will bean 

Angle of go deg. in a — 


_— —_ — — —_— -———_—_— 
” 


AB the Breadth or Walk on the Rampirce —— —— =——- . 

BC the Breadth of the Parapet of the Rampire, with | the Faufebray, 
and Parapet thereof, cach 20 Foot 3 in all 

DE the Breadth of the Meat, Ditch, or Trench 

E F the Covert-way of the Countericarp 

F G the Argin or Parapet thereof, being 

H the Ravelinesz I the Half Moons, withtheir Parapets - 


Feet. 
40 
60 


——_ 120 


There may be ſometimes an occafion in Forts to raiſe Mounts, Cavaliers, Plat- 
forts, or Batteries, to command all the other Works, and to view the Country 
about z- which may be raiſed v 
uſe of the Flanks - Otherwiſe let them be raiſedon the Curtains, a little within the 
Rampice, {o that you way have room left for the Walk. 


pon the Baſtions, if you have room withal to make 
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To draw the Platform of a Fort, beginting with the Capital (or Head) 
Line; And alſo to draw the Horn-works. 


LIL 


|. the Fort be an Hexagon, that is, of {ix Baſtions or Bulwarks. Firſt, draw 
the Line A B, andupon A deſcribe an Arch of a Circle, as BD C, whercon 
lay down half the Polygon- Angle, which ig the former Table you ſhall find to be 60 
deg.as from B unto D, and thenceto Cz and draw A C and A D. Now the } part 
of the half Polygon Angle is BG and CF, then draw the Obſcure Line A Fand | 
A G. Next you ſhall make choice of the Capital Line, of any ſufficient length, which if; 
letbe AE; and from E draw a Line parallel to A B, asE H, continued and upon | 
the Point E, as a Center, deſcribe KI, making it an Angle of 40 deg. as KE1, 
(o ſhall E I cut out the Front in L, a5 AL: So from L let fall the Perpendicular 
. L M, which hall be the Flank; and M N the Curtain ſhall be as formerly the whole 
length of the Front, and 2a half more. For the reſt of the Work, you mult pro- 
ceed as formerly. 


I 0000 parts. 


The Firſt Table for 12 Sider. 


Fortification, 
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F or the Hern- works: 


Ou muft continae the Flankers ML and NO unto P and Q ; then take the 
longeſt Line of Defence A N, and lay it thereon from the ſhoulders at L and 

O, unto P and Q; drawing the Line PQ, dividing it into three equal partsz and 
trom thoſe parts 1 and 2, draw Parallels unto P L and QO: alſo from thoſe Points 
P and Q draw Parallels to the Fronts AL and BO, thole will cut the former Pa- 
rallclsinR,S, TT, and V, which IntexfeQtions will limit the Fronts, Flanks, and 
Curtains, as you may cahly perceives unto which you muſt make the Rampire, Pa- 
rapet, &c. as in the former Works, 


Now follow two Tables ; the one for 12 Baſtions, and the other for Forts 
of 8 Baſtions : Whereby you may trace out any Fort 


by help of a Line 
| of Equal Parts, which ſhall divide the Side of the Outer Polygon into 


wy | 
(Number of Sides| 4 5 6 7 8 to | 11 | 12 
Eat wy Bu 
(—fory—Fabay ocep t0000|10000|to000|r0000 tCcooo|10000 10000! 10500 
[The Capital Line 66. awe 2756, 2926, 3086! 3136, 3148} 3180} 3204 
[The Gorge 1088 1264 1378 1470! 1538] 1640] 1723] 1792] 1842 
The Frent 2914] 2952| 2986! 3014| 3024} 3054] 3070] 3082} 30g 
The Flank 970] 1128 1246| 1360! 1516| 1526] 1536| 1542] 1546 
The Second Table, for 8 Sides, whoſe Baſtion Angle then ſhall 
make go Degrees. 

Number of Sides| 4 5 6 my 

| 

_——_— & 1000010000] 10000) 10000] 10900 

frye worded eres 

The Capital Linc| 2396! 2498! 2602| 2695 2778 

The Gorge 1120] 1327) 148c| 1599] 1698 

The Front 2914} 2939] 2959| 2975| 2987] 

The Flapk 940| 1113] 1242| 1342] 1423/ 

The Uſe of theſe Tables. 


ET it be required ro draw the Propoztional Dimenkon of a Regular Fort of - 
A _; fixSides: Asfor Example, in the former Figure, whole Side A B muſt be. 
divided into 1 00 equal parts, and each part ſuppoſed to be ſubdivided into 19 parts : 
So have you 1000 parts, which ſball ſuffice. Now proceeding according to former 
Dix«&ions, until you come to make choice of your Capital Line, you ſhall here find 
in the ſecond Table, which is beſt tor the purpoſe, under the Figure 6, and right 
agaloli the word Capital in the firſt Column, 2602, but 260 will ſerve: Take the 
ſame 
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ſame from the Scale of Equalparss, and lay it from the Baſtion Point at &; and it 
falls.jn the Point E, which will be the Center of the Baſtion, F rom thence you may 
hy down the Gorge Line out. of the Table; which is t48-unto M : So will the 
Front A Lbe 296, ad theFlank ML. The Curtain, being once and a halt the 
length of the Front, wiil be MN 444. Thus you may do for any of the reſt. 
Theſe Tablesarc uſcful for Irregular Forts ; Bur firſt 1 will ſhew you the Height, 
Breadth; "atid Scarpings of th: Rampire, Parapet, Ditch, &c. of theſe Sconces, as 
they are repreſented in the Profile, or ScAion, as followeth : 


f, 1 TI. 
C ' "Ierva plane | 


| 


, AT; ><oad 6.9 TITTY 
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The Breaddi of the Rampire may be 24, 30, or 40 Foot 3 but here: ABis but—32 


The Inwazd Scarp AC ap an ck. "0 WER Sole 
The Height of the Rampire CD ——_—— ———— 6 
The Breadth of the Walk of the Rampire DE — S— — — Io 
The Breadthof the Bank. or Foot-pace of the Parapet E F _ —— 2 
qnd th/H2fehr of the ſame Foot- pace OO —— —_— 


The Inward Scarp of the Parapet F G —— ———_—_—_—___—__— 
The Inward Height of the Parapet G H— FRY” IEEERENS 
The Breadth of the Parapet at the Foot Fl———— — 


— 10 
The Outward Scarp of the Rampire B K — — 3 
The Inward Scarp of the Parapet I L — ———— | 4 2 
The Outward Height of the Parapet L M-—— = — 4 
The Thickneſs of the Parapet at the top MN ———— —cmmt 7. 
The Brim of the Ditch BO > — — 
The Breadth of the Ditchat the top OP————————— —3Z 
The Scarp of the Ditch O Q- — ppropypp—ſin 6 
The Depth of the Diecch QR- yy a—m_w—_w—_—gs _—_—_—_—_ o—__—__ A < 
The Breadthof the Ditch gt the Bottom R $ duped cmmmemanemeouncr' JO 


— 


The Profile or Sefton of a Fort with a Fauſſe-Bray and Counterſcarp 3 alſo Subtrenched. 


—RA I 
I2 '6 3C D 3T ; 


CD is the Fauſſebray, and D M his Parapet : EFGH is the Subtrench, and 
IK the Covert-way. Laſily, K L is the Argin or Parapet of the Counterſcarp. 


Yyy Note, 
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Note, That the Height of the Rampire A B ought to be raiſed 15 or 18 Foot above 
the Ti#74 Plans, victhough here it is but 14 Foot, which is ſomewhat too low to 
tothmaiid the Trench of Ditch : But if the Trench be made bruadet, then it will 
cothrhetid the bottom thereof, » 
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Of Irregular Fortification. 


Baſtions, or Bulwarks; Firft, we will make a Baftlon on the Angle at A, 
which do thus : Divide the Polygon Anglc io half with the Line A F,, and draw the 
Baſtion- Angle as formerly, being ; of the Polygon- Angle, 43 A R, and Al conti- 
nucd, being the Sides whereon the Fronts mult be laid down. 

Now upon ſome (pare Paper you ſhall make the half Polygon-Angle G A F, as 
you may lee underneath this Figure, asL K M; Then make thoice of the Gapi 
Line, as before 3 let it be of any convenient length (larger than you think your Bee | 

ion will be in the Figure) as underncath K N, and from N the Ceriter of the 

orge draw a Parallel to K L, continued to Q, as NP, and fo proceeling as be- 
fore; you hell find the Point of the ſecond Baſtion at Oz So have yourhe Propor- 
tion ot your Baſtions, whereby you may gain thoſe in the Figure. 

Now to reduce it from the Baſtion Point at A, you mult take A B che ſhorteſt fide, 
avd lay it from O unto Q 4, and fromiQ draw a Line parallel to the Capital Lize 
K N continued, as Q R. Laftly, drawing a Line fiofi N to ©, it ita! cur QA 
iff the Point Sz ſors Q Sche Length of tbe Capital Line ſought for, which mud 
' be hid down on the Figure from A unto T; fo is T the Center of the Gorge. 
Then for the Front take KV, and lay it 0h the Capital Line from IK to W, bs 
Riterbeing taid from W to ©, it ſhall cue the Live oF in the Poitit at Xs; Dis 


| N the ſeventh Figure following let ABCD E be an Itregular Fort, containing 
5 


QK the length of the Front, .to be laid down in the Figute froth A uato H and [, 
Thus hal you finiſh your Baftion, when you have let fall your Flanks perpendicu- 
lat on the ends of your Curtains, as you (ce. The like Method you are to ebferve 
for the other Battions. | 

And when you have finiſhed your Fort, you mult obſctve whether your Curtain 
Lines (that is, from the Centers of the Gorge ) be parallel to the outward Sides 
AB, te. which if they are not, you maſt corre& then) z and by your Judgment, 
by help of the Lincs of Defence, you may, as you ſee oecafion widen the Necksof 
he es, and alforhe Baſtion Angles , but not above go Degrees : And (o let 
the be asnear proportional as miy be, which comunonly the Gorge Line co 
the Flank bears proportion as 7 to 6. 

Much more could twrite of Irregular Fortification: But my purpoſe at this time 
is but #0 make a {mall Treatiſe, or,an Epitome thereof. 
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The ſeventh Fignre, of an Irregular Fort. containing 5 Baſtions ; being the Platform of 
tbe Royal Fort ſometimes on $8. Michacl's Hill, oz the North-Weſt fide of the City of 


Briſtol. . 
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| by theſe Tablcs following. 


INuw. of Sides| 4 5 6 7 8 9 | Io 1 12 
( 


' [Semi Mn. Pol." 6611 700 


Fortification. 


To make a Scale for Pot Ly the 
Talles.* 


4 — 
F His may be performed Geometrically by rvirg the” 


former Lofirutians, whercby yuu may gain the length 
of every. Line : But_it will be ſooner den, and'rmiore calie, 


-- 


Firſt Table for 12 Sides, 


— 


— — 


Cemi. Our. Pol.! 1000] 1000} 1000] 1000] 100% |1000[100c] 194001to000 

| 731 7561 777) 7951 810i $231 834 
The Front | 41:z! 347] 299! 261] 232] 20g] 190] r74\ 4 60/ 
The Gorge 153] n51 oy 132] 123 "yy 108] 101] g6| 
The Flank 133] 127] 119] 111] 10} gol bol 


wh! 


Second Table for 8 Sides. 


| Num. of Sides 4| 5 61 7 | Wn; 


Sem t. Pol.|: 000] 1000418600] 1000 1000} 
Sem. Inn. Pol.) 661: 7061 740, 2.66 \ 787) 
{The Egon C | 412) 346; 2.96| 259 229! 
The 


" 258] 156["148| 133 230 
The Flank 1 233 431] 124 1 | 109 


a 4 
"I 


Th : Make yy Scale of a ſufficient length, that may hold 


; both Lites,” the one for 42 Sidts, and the other for $. 


* MaleCetoice within the breadth of the Scale, between the 


ders, any ſufficient brea« h. WY CD; from whence 
Araiv Parallels to the Sidcs, any dividsC D ito 3o equal 


Ee and begin your account: from C witl weed So ſhall 


the end at D be 75 deg, 


= TILL 
, Fipigan® 


Now make choice of the: _— of the ho Polygon, | 


which here I make three Inches, and divide a Line by*the 


Side thereof, equal thereto, inf: £qual parts, and (jw 


poſe cach part into 103 fo have you'toog papts, agreeable 
to the Tables. The ngxt thing Is to Gravy if, rallclstoCE, 
according to the Polygon Halt Avgles, as” op 'fnay ſee in 
the Tables under the Pentagon Fort in PageF. n the 

Scale C D you have forme nt Apgle of a Pabtagon 
54 Degrecs, whereby you may draw'the Peptagon parallcl 
FG; and fo in a Scale of $-Baſtions. In the like 
manner you m for all therclt. 


Now.to ur the croſs Lines fas the Scſhidiametcrs of 


r the Fronts, 
icſt, you muſt 
n 13 the Ra- 
hat is drai'vo 

at 


the TanEe Polygons , as Fllo the” Lines 
GorgegH+F lanks, you at work thus. 
note, That th&Sgmidiarn. ? ot the Outer Poj 
dius or wholc Lineot,1 099 Aly} bits 


As OA AE — — — — — 


Fortification. 


at Right Angles at F : But for the Semidiameter of the Iancr Polygon, look in the 
Tabic of 12 Sides in the {ccond Column under 4, you have 661, Take that Num- 
ber off your Scale of cqual Pazts, and. lay it trom E tq H: Then in the third Co- 
lumn under 5, you have 70o parts lay the fame down from G to, and make 
there a prick ot point: Do the hke forthe Hexagon and Heptagon, asatlandK; 
proceeding along with all the reſt, unto the Dodecagon. And latily, draw a Line 
through all thoſe Points : So have you the Arch Line H M tor the Semidiameters of 
the Inner Polygon. In the ſame manner work for the Front, Gorge, and Flank 
Lincs. The Scale of & Sides is mace by the fame Method. 

[ have ai(oinſcited on the left fide of the Scale a Line of Chords, whole Radius 
(or Chord of 60 deg.) is three Inches ; and by it a Line for the Sides of the/Poly- 
gons. The Hexagon, or lix Sides, is equal tg the Radius : And for the Tetyagon, 
ox four (ides, it is «qual to the Chord of go Degrees, So having deleribed þ Circle 

with'the Chord of 60 Degree, you ſhall hnd,! chat if you take trom the Che N 
Avro 5, tt ſhall divide_the. Ciele into 5 equal, partss-far drawitig .che 
" Pentixon;, "Wiich inthe Figtre of! Pextagon For, Pape 37, wilt reach from A to B 
and lo toX;H, Z, andtr—Stow D A in che farre4ceond-$1gure you wd to be 
the Semidiameter of the Outer Polygon, which inthe Scale is G 3; and taking GI 
off the Scale tor 12 Baſltions, or G O on the Scale of 8 Battions, it wi'l give the Se- 
midiameter of the Inner Polygon, as D O in the fameFizure. So likewiſe G P on 
the Scale will be equal tothe Front AK in the Pentagon Fort. The like you may un- 
dcerſtapd for laying down the Gorge and the Flank, And tor the Curtain, as betore, 
you mult make RS 1 + the length of the Front AK. | 

This Scale will allo be of good uſc in Irregular Fortiftication. As for inftance, 
In the Iixcgular Fort, in Pageg, you ſhall tind the halt Baltiog Angle GA F: to be 
58 Degrees, which talls on we Scale between the Pentagon and Hexagon, from 
whencc you may draw a Baſtion on ſome ſpaxe place, and. from thence proportio+ 
nate the ſame unto the outer ſide of the ſaid Figure AB. The ret Icave to your 
own practice. 


reot 4: 


72 


Fortification. 


WD 


' How to Fortifie a long Curtain with Bulwarks, or a ftraight 


Town Wall. 


ET the Curtain be AB, Firft take 200 Foot from the Scale of Fortification, 

-- accounting 10 for 100 ; and lay the ſame from A unto C, and from © unto 
D: So ſhall A D be the breadth of the Neck of the Gorge : and upon the Poinr 
C erect a Perpendicular, as CF. Then take 420 Foot off your Scale, and lay the 
ſame from D to E, which ſhall be the length of the Curtain. Next you muſt take 
720 Foot, and lay the ſame from E, to cutoff the Capital Line at F; fo ſhall EF 


' bethe longeſt Linc of Defence, and CF the Capital Line 3 which Line C F muſt 


be laid down from C unto G : and draw GF tor the ſhortcſi Line of Defence. 
Laftly, upon D ere a Perpendicular, which will cut the ſame Line in H3 fo have 
you DH for the Flank, and HF the Front: Thus have you finiſhed half the Ba- 
_ from whence you may tranſport all the re& of the Baſtions, were they ever 
oO many. 

Note, That theſ#sBaſtions muſt not exceed 720 Foot, that ſo it may not be with- 
out Masket-ſhot. But if you will defend the Front with Cannon, you may make 
the Line of Defence almoſt twice ſo much. The like for the Curtain, which may 
be $o0 Foot 3 and in the middle of the Curtain you may make a Spur, os Point of 
a Baſtion, asat K, which will be neceflary for Musket ſhot, beſide the Cannon; of 
which in the Line drawn abont the City of Briftol I have ſcen many. 


Theſe 


—_— 


Fortification. 


Theſs five following Piects are taken ont of Malthus, The Proportions you may find by 
The Scale, and the Ruleg before ſhcwed. 
J e&+era ge 
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Canon Triangulorum Logatithmicus, » 
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[1 
l2 
I; 
4 
14 
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CC _—— 


7.241877 
7.308824 
7.366816 
7.417968 
7:463726 
7.505118 
7.54: 956 
7.577668 
7,6>985} 


7+6398 16 


is 


z1 
22 
23 


24 


26 
27 


13 
ITg5508: 


25147. 861662 


28) 
2917. 


1647. 84 
19}1.6h417 
«7 F597 


10617+-742477] 9 999993 
2017-7547 541_9-999993 


778594} 
7.406146 
7.325451 
7.943934 


Degree Ns = 
M/ Sine | Co-fmne \Tangen.| Co-tang. 
[0.050000] 10,950000| 0.400040, Infinits. 

115.4637 26 
216.7647 56 
145.94>$47 
<j7.16259g6 


9.999999 
9.999999 
9:999999) 
9.999999! 


9 999999 76162696 12,337304 


9+999999 
9-99 9999 
9-295 999 
9999999 


| 9.999998] 


9999998 


9999997 


9.999997 


9-999996|7.60g8 F711 2-390143 


9.999996 17.639826]12.360180 


6.463726 fee Þ 
6.7647 56]13.235244 
6,949847113.959153 
7,065786|[12.934214 


75.2413878]12,758122 
7.3o088251]12,691175 
7.366817]12,633182 
7.417970] 12-582030 
7.463723112,53627} 
7-5051WÞ|12.494880 
7+54290911 2.457091 
7+577272]12,422325 


9.999995 [7-667 84912-33215 
1-599" 


94999995 
9.999994 


12.305821 
#,719063|12.281997 
7.742434]12.257516 
7.764761 12.235239 


9.999992 
9.999991 
9:-999990 
9:9999389 
9.999989 


7.785951]12-214049 
7.806345]12-193845 
7.825460[12,174540 
7.343944]12-156056 
7.861674|[12.138326 


3618,020021 
3718.031919 
3818.043601 
1918,054781 
4018,-65776 
41]1$,076500 
#x413.086965 
4318.097183 
4418.107 167 
4518.116926 


9.999988 
444 
999 
6.585 
9$-999983 


9% 


7.878 708[12.121392] 
7.895099} 12.10 go1 


7-9i6894|12:.o891 
7.9 1g4 12.07 3# 
Fo o8 58 12,0591 


9-999982 
9.999981 
9.999980 
9.99997 

9.999978 


7.955100] 12.044900/ 
7.968889|12.031111 
7.982253] 12,0197 47 
7.9952 15]12,004781 
$.007810[11.992191 


9.999976 
9.99997 5 
9.999973 
3.999972 


8.020044|11-979956 
$.031945|11.96805 5 


9999971 


9.999969[8.076531 
9.99996818.,086997 
9 99996618 097217 
9-999964[3.,107203 
9.99996318.11696; 


11,923469 
ti.g913003} 
11,902783 
11.892797 
11.883037 


OO —_—_ 


46 
47 
48 


49 
FO 


8a26471 
8.135810 
8.144953 
8.153907 
8.162681 


9+999959]$.135851 
9-999958]8.144996 
9.9999561]8.153952 


9.99996118,1265 | 1.873490 
9-99995 418162737 


11.864149 
I 1.855004 
11,846048 
11837273 


'T 
F2 
ſ3 
54 
55 


8.171280 
$.179713 
8.187985 
8.196102 
8.204070 


9.999952} 
9.999950 
9.999948 
9.999946 
9-999 


8.171328|11,828672 
$.179763|11.820237 
8.188036|11.811964 
8.196156[11.803844 
420412 6111,795874 


561]8.211895 
5518.219581 
$8]8.227134 
5918.234557 
6018.241855 


9.999942 
9.999940 
9.999938 
9.999936 
9.999934 


8.211953111.788047 
$.219641]11,780359 
8$.227195|11,772$05 
$.234621]11,765379 
8.241931|115,7 $$079), 


_— 


| Co fine | Sine |Co-tang. |Tangent 


"£605! Degrevi'hs. i 1 


| 


| Degree P., 


Sine | Co-fine [Tangen.| Co-tang. | 


3.256094 
8.263042 
3.269381 


3.283243 

299773 
4.295207 
$.392546 


$.314954 
$,321027 
5.327016 
3,332924 
8.339753 


8.276614 


$.208794 


9+9999: 5 


9.999922 


9+999929 


9-999927|18,263115]11.,276885 
269956 11,7 30044 
«276691111.923359 


9.999929 
9.999918 
9.999915 
9.999913 
9-999910 


$-99990 1 
9999992 
9.99938 9% 
9.999997 


9:99990718.3 15046 


$.28332} 
8.2898 F6 
8.296292 
$4554 b 
3.2688 a 
3.331122 
$.727114 
8.333025 


$.338956 


$.34450419.9993 94 
J5. 3 50180] 9.999891 
$.355783}9.999888 


$.361315|9.99988 5 


8.3667 7719-999882 


8.241355 '9-999934 8.241921/11,758079/60 
3.149043[9-999932,$.249102|11.7508g8 
EW 1.743835 


I 1.7 16677 
l1.716144 
11,702708 
11.697 366 


t11.691116 


1 1.684954 
11,678858 
11.672886 
11.666975 


11,661144 


8.344510 
8.350289 
$.355895 
8.361430 
8.366395 


11-655390 


I 1-633 loy 
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8.372171 
$.377499 
8.382762 
8.387962 
$.393101 


9.999873 


9.999867 


19-999879 8.372292 
9.999876 


9-999870 8.338092 


'$.377622 


8.382889 


'8$.393234 


11.622378 
11.617111 
11,611908 


11-627708| 39 


11,606766] 


$.398179]|9.999864 


8.403199 
8.408 161 
$.413068 


9.999861 
9.99985 


9-9998 g818.403g04 
$.41791919.99 Fo 


8.3933 $1 
8.493339 


8.413213 
«41 3063 


11.601685 
11,596662 


591 
19. 586787 
17.581932 


$.422717]9 99938481L.422869 
$.42746219-999844[8.427618 
$.43215619.9998411]8.43:315 
8.436800[9.99983318.43696: 
$.44139419.99983418.441560 


tx,36z 


11.577131]29 
11.572382428 
11;56968 5|27 
038]z6 


11.5538440[25 


$.445941]19-9998311$.446110 
$.450440[9.999827|$.450613 
$.454893]9-9993824[8.45 5070 
8.459301[9.999820[8.459431 
$.46366519.99981613.463849 


11.553990 
11.549387 
11,5344930 
I1.540519 
I 1-5236151 


24 
23 
223 
21 
ou 


w__—_ 
8.47649 


9.-99980918.47 2454 
9.99980518.4766g3 
8.480693 [9.999$01]8.480892 
8.434848 [9.99979718.485050 


8.46798519.999812|8.468172111.531828j19 


11,527546j18 


I 1.523307 
11.519108 
I1,51495c 


I7 
16 
I5 


8.483963 |9-999794|$.486170 
$.493040[9.9997 
$.49707819.9997$618.497293 
$.501080[9.9997821[8.5012.98 
8.50504519.99977818.505267 


8.483250 


I1.510830 
I 1.506750 
I1-502707 
11.498702 
11.494733 


14 
13 
FE 
Il 
Io 


$.508974|9.999774|8. 509300 
8.512867 [9-999769(8.513098 
$.516726]19.9997651|8.516961 
$.52055119.999761|8.52079c 
$.524343[9.999756,$.524586 


11.499800 
11.486g02 
11.483039 
II.479210 


11,475414 


g 
8 


7 
6 


A. 


8.528 102[9.999753]3.528349| 11.47 1651 
8.531828]9.999748[8.532080[11.467920 
8.5355231[9.999744[$.535779]11.464221 
$.539186[9.999740[8.539447|11-460553 


mo wo + 


$.54281919.99973518.543084[11.456916| © 


Co-fine | Sine |Co-tang. |VTangent 


Degree 88. 
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Canon Triangulorum Logarithmicus, 


Ley,rec 2 
M] Sine | Corfine [Tangen-| Co-taug. 
ol854231919.999735[3.543544|11.456916 


148,546422419-99973115.545691111.453309 
213.54999519-9997 264%.5 $9268111,449732 
3185535 $819.9997 2218-5533 17111,44618; 
41845570541949997 1713-557 336[2 1.442664 
$18.56054c|9-9997 1313.560827111.439172 


0 721204 


Degree 3. 
| Sine | Co-fine \Ta angen. | 'S '0-2ang. | 

$.71880019-999404 8.7193 96 {1 3. 285604150 

9-99939*|%.721826|11-278194) 59 
9-99939114.724:54|11.27 5796155 
9-999334}3.726588]11. 273412} 47 
9 99937*18.7 23959] 11.271041] 56 
2-999 37 1-7 21317} 11.268683155 


$.723595 
8.725972 
$,723336 
8.730688 


618.56399919-999703}8.564191 
713.56743119.99970313.567727 
$18,57083619.99969915.571137 
913.5742 149.9996 99 ale: 11,425480 
taſ$.57756619.99968518- $77877| 11-422123 


11.435709 
11:432272 
12,4:8863 


i21?.584193]}999968018.53451411 1.415456 
13]8 587 469[9-99967 518-537 795111.412205 
(4 $.590711][9.99967018-591051]11.4089 
151$.59394819-99966513.5 94233} 11.4057 17 


6 8.59715219. 999660] 8, nl 1.402508 


$148. 580! 580892 9999685 8. Ts 


718.6003 334h9.9996 55]8.600677|11.399323 
$18.603 483}9-99965c[3.603838 
i $.60662219.99964 513.606978]t1.393522 

013.6097 34|9.99964018.6120943t1-389906 


118,612823]9-999635 FR: 


11-396161 


2213,6153891]9-99962913.616262(11.383738 
I; 61893719.999624(3-619313011.332687 
621967 9-9996 19]3.622343}11.377657 
«8 62496519.99961418.62535:2}11-374648 


618.627948 7166: 
718.630911 
E 


9.999608|8.6283 40] 


11,371669 
9.999603[8.631308 


11,36869g2 
11,3657 44 
11,362816 
11-359907 


8|8 633854194999597158-634456 
913.6367 7619.99959218-637134 
2s 63967919.99958618.640093 


ISS >» 


AE] 9.99958 113.642.982 
$.64542819.99957 5j$.645853 
$.648274|9.9995701[3-648704 
$413.651102|9.99956413.651538 
z518.65391119-9995 5818.654352 
35[8,65670219.999553|8-657 149 
37\$.65947 $19.99954715.659928 
3818. 66223019.9995411g.66268g] 
39\$.664963[9.9995 3 5]3.665433 
4218.66768919.999529[8.663 160 


4118.670393 |9-99952 3|8.670865 
421$:673080{9.99951813.673563|11.326437 
4318.67575119.99951218.6752391 114323761 
4413.67440519.999 506[8.678899]11.331100 
4518.68 104319-99949918 o[8.681544/11318456 


I1,357017 
11,354147 
113351296 
11.348463 
11.345648 
L1.342851 
11+340072 
11-337311 
11334567 
11.331840 


11.329130 


4; 
©: 


46|8.68 3665 99994938: +684172]11.3i5328 
47\3.68627214.999437|9-686784[11.313216 
4818.683392|19 99948 119.689381|11.310619 
4918.69143819.94947 519.691963|[11.308037 
5ol8.69399819.99946918.694529111.305471 


5118,69654319-99946218.697081|11.302919 
52]$.69997319.999456[3.699617|11.300383z 
5$3]18.701589|[9-999450 2702139 11.297861 


54 8.504090[9.999443|8.704646|11.295354 


'55:8.30657619.99943713.707139|11.292860 
5618.70904919-99943 118.7096 18|11.290381 
$718.91150719.999424 SI42003 11,287g17 
5818.713952[9.999418[8,714534|11.28 5466 


5913.716383f9.99941118,7 16972[11.283028 
60]3.718800{[9.999404|8.7 19396 1 1.280604 


——— ﬀ 


9.99936 418 733663 

.99935718.73 5996 
9.9993 5013-7 38317 
9-999 34:1$.740626 
9-9993 36 $,7429223 


8.733927 11266337154 
8.735354(9 iLobenteles 
be 737667 
8.739969 
'8 742259 
8.744536 
8.746801 
8.745955 
18,751297 


11,2616831]5 


11.259374[5 
111.25707515 


9-9993 29;8.74520711, — 


9.99932*215.747479111,252521]4 
9 9993151]8-7497 40]11.250240 
9.999308}8. rig [1,24%011 


|= 75352819.999301| $,754237111.245773J45 
$.755747|9.999294[8.756453 


$.757955|9-99928648.7 58668 
8.760151|9.999279]8.7 60872 
0702337 9.99927 218,763065 
$.76451119.99926518,765246 
8.7 6667 519-9992 57[8.767417 
8 76882819.9992 508.769 578 
3.77097019.999242[3,77 1727 
$.773190119.999235[8.77 3866 
$.77522219-9992 2718.77 5995 


$.77733319-99922018.778114 


11:23693514 
11.2347 54] 


11.2325831; 
= 


18.24354714 
Ti.24133214 
11,2391 2614 

pi 


11.228273]37 
11.229134}z6 
11.2249005 


11.221886]2 4 


$.779434[9.99921218,783 :22\11,:19778]33 


$.781524[9.9992041[8.732320|11.,217680[32 
$.7836051[9-999197[8.784424!\11.21559g2]3 1 
8.78567 519.9998 91]8.786486|11.213514]30 
8.7877 3619.99918 11]8.788554}11.211446129 
8.78978719-999174[$-790613}11,2093871:8 
3.79182819.999166[8.,792662411.2073z$]27 
$,79385919.99915813.794701]11.205299j26 


$.79538119.999150 3.796731. 11,.207J269]25 


| Co-fine | Sine |Co-tang. | Tavgent 
Degree. 87, 


8.79789419-999142[8.798752þ111201248|24 
8.7 99597[9-9991 34[8.800763]r1.199237|23 
8.80189119-999126[8.802765|L1.1y47235|22 
3,80387619.9991181]8.$07458[11.195242[21 
8.805852 $219.99911018,806742111.193258[20 
8. 807819) 9-99910218. $08717|11.191283119 
8.80977719-999094j8.81268 311.1893 17118 
8.81172619.999086|$.,812641]11.187359|17 
8.813667[9-99907718.814589|11.185411]16 
8.81559819.99906918.816529111.183471|15 


$.8 17522|9.999061 362-35  pptand 4, 14 
$.819436[9.99905218.820384[11.179616[13 
$.821342[9+99904418.822298|11,177702[12 
$.8232401]9+-99903618.824205|11.175795h[11 
3.82513019.99992718.826103[11.173807t0 


3,82701119.999019\8,827992}11,172008 
8,8238841|9.99901018,829874|11.170126 
8.3 3074919-99900218.83 1748]11.168252 
8.332 1061}9.9938993]3.8336131]11.1663$7 
$.83445619-99898418.835471111.164529 
8.83629719- -993976| 8,.837321|11.162679] 
8.83813019.99896718.839163|11.1608 37 
8.83995619-99895818,$40998|11.159002 
8,841774\9.99894018.842$825}11.157175 
$.84358519-99894118.844644|t 1.155356] © 


Co-fine | Sine | Co tang. | Tangeot |M | 
Degree _ 


9 
8 
7 
6 
5 
4 
$ 
2 
I 
© 
M 


| 
SY 
a 2 


OS 


_ — OO —— Or E—_—— 


| 


—— —— 


' — OC — —_ 


M Sine [ Co ſine |Tangen.| C0-tang. 


118,345387 
218.847i3; 


TP 

13 
'14 
'1< 


619.+$4291 
| £18.357301 
| 918.35 9546 
10/L,861283} 


16, 
[4 


19 
20 


—_ ———— _- ror AE 


 ——  — 


9.998878 
9 998869 
9.993860 


8.871565 
8.873255 
8.874938 
$,876615 
8.878285 


9.998851 


o\8.,3843584| 9.999 941 $.344644|11.155356 
9-993 93118:846455|11,153545 
9.998 92318.£48240 
118,84897 119 998914|8.850057 
414.3507 5119.999g90518.8518 46 
$14.85 :42519.993 896 3.853628] 


8.8 60686 


8,862433111.137567 


I1.1517490 
11,149947 
11,1453154 
11,146372 
9.998887;8;355453]11.144597 
$.857171{11.1428 29 
8.353932|}41-141068 


11,139314 


1:18.853014)}9.99884118:864173]|11.135827 

1216,664733,9.9988 32\8.865g06[11.134094 
8.366454 9 993823 3,8676z32 {ages 

8,368165'/9,99331318.869351111.130 

8. 869868'g.0g98804[8.871064111.128936 


49 


9.998795 [$;872750 
9:99878 518.87 4469. 
9.99877618,876162 
9:993766|8,897849 
(99987 5718.879529111,120471 


11,127230 
I1.I25531 
11.1238323 
L1,122151 


25 


2118.87 9949|9+998747 
2219.88 1607|[9.998738 
2318.083258]9.9987 26 
2418,8384903[9-998718 
$8654219.998708 


26/8,488174 
2718.889801 
28]8.891421 
29|8.893035 
z018.894643 


9.993699; 
9.999689 
9.998679 


8.881202}11,118798 
8.882869]11,117131 
8$,884530[11.115470 
8.086185]11.2138 15 
8.887833111-112167 


8.889476 
8.891112 
8.892742 


9-998659 


Rc lan 94366 


8.845984 


11,110524 
11.108888 
ri.lo7zs8 
I1-105634 
11104016 


> 
3 
3 
4 


36 
7 
38 
9 
oO 


3z1]3.896246 
32138. 897842 
[33]5.899432 
34j38.901017 
3518.902 596 


OO > >> ————_———_—_—_—_—_—_—_ 


9.998649|8.897 596 
9.99863913.899203 
9.998629|8.g00803 
[4427 8.902398 
9.99860918.903987 


11.102404 
1 1.100797 


I1.099197 
1.08760: 


11.096013 


8.904169]}9.998 599|8.905570 
$.90573619-998 539]8.907147 
8.907 29719-9983 57718.908719 
$.90885319.998 568 8.910285 
8.91040419.9985 5818.91 1846 


11.094430 
l1.092853 
11,091281 
t1.o089715 
11.088154 


42j3.91 348: 
4318.915022 
441$.916550 
4518.918073 


41]%.911949i9.998 54818.91 3401 
9-999 53718914951 
9.998 527j8.916495 
9.90985 1618.918034 
9.998 50618.919568 


11.086599 
11.085049 
t11.083504« 
11.08 1966 
r11.080432 


4618.919591|9-998495|8.92 1096 
4718.92110319-998 485]}8.922619 
4818.92261019.998474|3.924136 
4915.924112|9.998464|8.925649 
5013.92 560919.99845318.927 156 


11.078904 
11.077381 
11.07 5864 
11.974351 
11.072844 


[51 $.927100[9.998442 
52(8.92858719.998431 
53]$.930068[9.998421 
$418.931544[9-998410 8.933134 
5513.93 3015]9.998399 8.934616 


8.928658 
8.930155 
8.931647 


11.071 342 
11.069845 
11.068353 


11.066866] 


11.065384 


56|8.934481 9.998388 
$718.935942|9. 993377 
5$318.937398]9.998 366 
$9|18.9z38850[9.998355 
6018.94929619.998 344 


8.936093 
8.937565 


3.940494 


ey 
8.941952 


11.963907 
11.06242$ 
1 1.960968 
11.059506 
11.058048 


| Co-fine | Sine |Co-xrang. [Tangent 


Degree 85, _ 


Canon: Triangulor um Logarithmictis. 


— — 


| Sine | 


DE] 
Co-fine \Tangen.| Co-tang, | 


$.940296\ 
3.941738 
$.943 174 
[3.944606 
8.946034 


9.998 30013.947734 


$:95745619.993289/4i949168 


9.998 344|3.941952111.058048]60 
9.998333)$.943404|11-95659615 9, 
9.99832213.944852 


11:95 5148]58 | 
11.953705}57 
11.952266{|56 
11.050832z|F55 


9.993 311j8.946295 


$.95881419.998 277 
8.95028719:998266 


8.95169 
8.95309 


9.998 243|$,954856 


8.954499 


8.950597 
8.952021 


8.953441 


11:049403154 
11:947979]53 
11:094655g]52 
L1.045144 (1 
11043733150 


9.999255 
9.99823213.956267 | 


8.955894|9.998120|3.957674] 11.042 326 
8.95728 4]y.998209}8.959075]11.04092 5 2 
8.958670{9.993 197|8.960473]31:039527147 
8.96005 2 [9.998 18618.961866|14:03813 4146 
$.96142919.99817418.9632541 


[| 1.036746 45 


8.96280119.998 16313.964639 
8.964170[9.998 15 1]8.966019}11:03 39914 2 

.96553419-998 1 3918.967 394] 11.03 2606|42 
3.966893 [9.998 128]8.968766]11.031234|41 
3.96824919.998 10618.9701 33!1 1.029867 40 


— 


11.035361 44 


8.969 


8.970947] 9-998092 
8.97 2289{ 9.998080 
8.97 362619.998068 
8.97496219.998056 


—_— 


9.998 104|8.97 14951 1.028505] 35 
8.972855|11.027145 38 
$.974209|11.025791 37 
8.97 5560111.024440{(36 


8.976906 11.023094|35 


as 9.998044| 8.973248 
$.977619]9.99803 218.97 9596 
8.97894119.998020|8.98092 
8.9802 59|9.998008|8.98 2251 
3.98157319.997996198.983577}11.016423 30 


L1.02I752 34 
11.020414|33 
t1.019079]32 
11.917749131 


8.98288319.99798 4 
8.98418919.99797 1 
8.98549119.997959 
$.98678919.997 947 
0.988038 19.997935 


b—— 


3.984899] 11.015105}2 
3.986217|11.013583[28 
8.987 532[11.012468]2 
$.983842]11.011158 
3.990149111.009851]25 


wt 


8.989374[9-997922[3.991451]11.008 549 


8.991943[9-997397[3.994045]11.005955 
$.993228]9.997885]8.995337[11.004663 
$.99449719.99787318.996624}11.003376120/ 


9.9979 10[38.992750]11.007250 


8.995768 
8.997036 
8.998299 
8.999560 
9.0008 16 


9-997860|8.997908|11.002092] 19 
9.997847|8.9991388|11.000812|18 
9.99783 519.000465[10.99953 517 
9.997822|9.0027738[10.998262| 16 


9.997809'9.003007110.996993]15 


9.002069]9.9977 97] 9-004272j10.995728 
9.003 31819.997784[9.005534|10.994466 
9.00456319.997771]9.006792|10.993208 
9.0058c 519.9977 58[g9.008047[10.99195 3 
9.00704419-99773319.009298|16.990702 


14 


9.008278[9.997732 
9.0095 1019.997719 
9.010737[9-997706 
9.01196219.997693 
9.01318219.997780 


9.010546] 10.989454 
9.011790] 10.988210 
9.013031]l0.g8696g 
9.014268|10.985732 
9.015502110.984498 


9.014399] 9-997667|9.016732110,98326 
9.01561319.997654[9.0917959|10.982041 
9.016824|9.99764119.019183|10.9808 17 
9:013031[9.99762819.020403{1l0.979597 
9.01923519.9976141[9.021620[10.998380 


— —— 


8 
7 
6 
5 
4 


3 
Z 
I 
© 


Co-ſine | Sine |Co-tang. [Tangent IM 


Degree 84, 


Canon Triangulorum Logarithmicus. 


—_ 


| Legrce ©, 


M| Stvc | Co fre |[Tangen.| C,0-tang. 


019.019235, 9.997614, 9.021620, 
119.02043519.99760119.,022834 
219.02163 219.997 5388|9.024044 
319.02282519.997 $74; 9-025251 
419.92:40I 619.997 56119,026455 
$19.025203\9.997 448 9.027655 


10.978380 
19,977 16 
10.974749 


19.973545 
10.972345 


619.026336[9.99753419.02858 52 
719-027 5$6719-997 52919.030246 
819.0287 4419-997 $0719.03 1237 
919.02991819.99749319-032425 


19,971148 
10.969954 
10,968753 
19.967575 


Degree 7. 


3.086922 
9.087 947 
1.088970 
9.089990 
9.091088 


Sine | Co-fine [Tangen.| Co-tang. | 


5.035394|9-9967 51 '9.089144 $0.91 08 5616c 
9.9967 3 5]9.090187(10,90g8 13159 
9.9967 2c[9.091223|10.,908772| 58 
9:99672419.092266|10.9097734|57 
9-996688}9.093 302110.9066g8] 56, 
9.99667319.094336[10.,905664]55 


9-092024|9.996657|9.095 367 
$-09303719-99664119.096395 
9-09404719-99662 519.997 422 
9-09505619.99661019.093 446 


| 
10.994533154 
10.993604|5 4 
10-902578|52) 


10.90155g15 1) 
1919.53 1089'9.997 480 9.033609|10.966391 9-095062[9.99659419.999468]10.990532 £1 
1119.532257|9.99746619.034791|10.965209 9.99706519-996573|9.100487]10.3995 13\ 49, 
1:19.03342 119-997 45219-03 5969] 10-9640} 1 9-098066|9.995 56219.101504|10.398 496 48| 
t13]9.034583|9.997439|9-037144|10:9628 56] 19.299065|9.996546[5.102519}10.39748 1147 
t4]9-935741[9.99742519-038316}10.961684| |9.l00062|9.996530[9.103532|10.896468146 
1 519,02689619.99741t19-03948 5] 19.950515] [$-101056[9.99651419.104542|10.395458]45 
1619.03804819.997 397| 904065 1]10.959349 9.102048 , 9.996498 9.105550110.894450[44 
1719.039197 19-997 33319-0418 13] 10.958 107 9103037, 9.996432 9.106556110.893444t43 
13]9.04534: [9.997 369] 9-042973[10.957027] 19-104025/9.99646519. 107 5591 10.3 92441]4: 
1919.24 148519 99735519-044130[10.955870 9.105010 9.995 44919.108560110,8$91 440] 41 
2019.04262519.997 34119.045284|10.9547 16 3.105992|9.99643 319.1095 5$9110.890441140 
21]9.04376219.997327|9-046434|10.,953566| [9.10697 3|9.996417 9.110556] 10,839444139 
2:19.044389519.99731319-047 582|10,952418 910795119.996400 9.111551|10.8388449] 38 
2319.94602619.997 29919.0437 27] 10.951273 9.108927]9-996334 9.112543] 10.887457| 37 
2419-047 1549-99728 519.0498 69] t0.950131| [9.109901[9-996368 g.1i3533110.886467|36 
2519.04827919.999 27 113.251008]10.9438992] [9.1lo87319.996351/9.114521]110.885 478 35 
2619.049400|9-997 256[9,95 2144] 10-9478 56 9,11184z 9.99633519.115507 10,884493 34 

 [719-25051919-99724219-05327 71 10.946723| |9-112309/9.9963 1819.116491110.85 350933 
2819.051635|9.997 228]9.054408| 10.945592| [9-113774|9-996302[9-117472[10.3382528|32 
2919.05274919-99721419.055535110.944465 9-11473719.996285;j9.11845:110,881548]31 
3019.053859|9-997 199]9.956640[10.943 340 9.11569819.996269[9.119429]r0.8805711]30 
z31]9.054966|9-997 185]9.057781110.942219 -116656|9.995252|9.120404|10.879596129 


3:]19.05607 119-997 170{9.058g900[10.941100\ 9.117612 


9-996235]9.121377 10.378623|285 


3319.057172[9.997 156|9.060016|10.939984| 19.118567|9.996218 9.122348, 10.877652|27 
3419-05327119.997141]9.061130[10.938870 9.119519] 9.99620219.123317 l0,376683|26 
35 9-05936719-997127|9.062240 


10.937760 9.120469 


9.99618 5 9.124284|10,875716125 


36|9.060460 9.997112[9.063343110.936652] [9.121417|9-996168|9.125248|10.8747 51124 
37]9.061551,9.997098[9.064453]10.935547] [9-122362[9.996151]9.126211|10.873789|23 
3819.062638;9.997083|9-065556|10.934444] [9.12330619.996134|[9-127172|10.872828|22 
39|9.063723  3.997068[9.266655|10.933345| [9.124248]9.99611719.1:8130|[10,87 1870|21 
4019.064806| 9.99705319.267752| 10.932 248 3-125138719.996100{9.129087|10,870913|20 
41]9.06538 519.997039]9.068847| 10.931153 9-1261:5]9.9960R8319.130041|10,869959119 
42|9.066962|9-997024|9.069938| 10.93z30062| [9.127060[9.996066 ah 10,869006|18 
4319.068036|9.9970091|9 071027] 10.928973 9.12799319.-99604919.131944|io-868256117 
44] 9.069107] 9-996 99419-07113] 10.92.7887 3-12892519.99603219.132893[10.867107[16 
4519-070176 9.99697919 0731971 10.926803 9-129854|[9.99601 5 9.133839|10.866161 15 
46|9-07 1242|9.996964|9.07 4278| 10,.925722| |9-13073119.99599819.134784|10.865216|14 
47|9.072306|9-9969491[9.07 53 56110.924644| 19.13170619.995980[9,135726|10.864274|13 
43] 9.073 366|9.996934[9.076432[10.92 3 568 3.132630|9,995963|9.136666|10.863334|12 
49|9-074424|9-996919[9.077 50510 922495 9-13355119.99594619.137605|10,862395|11 
50|9.07 548019.996904(9.078576]10,921424 3.1344709(9.9959281[9.138 542110,861458 0) 
$3 PL NBEETOS 9.979644 10.920356] |9.135337]9.995911|9-139476|10.860524| 9 
5219-077 58319-996874[9.0807 10[10.919290] |3.136303[9.995394|9.140409|lo.85g591| 8 
5319-07363119.996858|9.081773[10.918227f [9.137216|9.99537619.141340|10.858660| 7 
54|9.0979676|19.996843]9.582833|10.917 167 9.13312719.9958 59[9.142269 19.8577z31] 6 
15 519.0397 19/9.9968 2819.98 3891[10.916109 9-13903719.99584119.143196|10.856804} 5 
$619.08 17 59|9.999812|9.0384947]10.915053] [9-139944|9.995825|9.144121|10.855879| 4 
5719-08 2797|9.9967 9719.08 5999} 10.914100 J.14085019.59580619.145044[10.854956{ 3 
5819.083832[9.996732[9.087050| 10.91295c 9.1417 5419-99578819-145965}19.854035] 2 
5919.034864[9.9967661[9.083098|10.911902 .14265519.99577019.146885h10, 853115} x} 
bolg.o85894ig9.9967 5119.089144|10.910856] 19.14255519.99575319-1478c3110 852197] © 


| Co-(ine | Sive |Co-tang. |Langent | 
\ Degree B2. 
(v) 


| Co-fme| Sine fCo-tang. [Tangent | 
Degree 53. 


£4 


the. FY ny 


Canon Triangulorum Logarithmicus, 


—— 


Degree 8. 


M] Sine | Co-fine [Tangen.| Co-taug. | 


019143 55519.995753|19.147803\10-852197 
119.14445319-995735 
219-145 34919-9957 17 
319-146243|9-995699 
419. 147135|9.995681 


9.148718] 10.85128: 
9.149632] 19.850368 
9.159544|10.849456 
9.151454}10.3848546 


519.14302619.995 664 


ww & 


\S 


9,.152363110.847637 


D: gree 9. 


9.194332|9.994610| 


9.195129[9.994600 
9.19592519.9945%0 
9.4967 181]9-994560 
9-197 5$1119.994540 


 —  — 


Sine | Co-fine [Tangen.| Co-tang. | | 


9.199712|1c.890287, 60 


9.2090 F29 
9.291745 
9.202159 
9e-20297 1 


10.79947 010 
10.793655 
10.797841 
10.797049 
10796218 


9.19830: 19.99451919.203782 


9.148915 
9.149801 
9.150686 


9.151569 


109 


9.152451 


9.99564619.153269 
9.99562519.154174 
9.995610] 9-155077 


9.99559119-155976 
9.99557 319.156877 


10.846731 
l1o.3453x5 
10.344923 
I0.844022 
10.84312} 


11]19.15333019-995$551[9-157775 
1219-15420819-99554719 158671 
t3]9.155082[9.995 51919.159565 
14]9.155957|9.995 501[9.160457 
t5$19.,15683019.99548 219-1613 47 


16 
7 
18 
i9 
120 


9.15770019.995454|9.162236|10.837764 
9.158569|9.99544619-163123]10-836877 
9.159436|9-995427|9-164008|10.5335992 
4.165301] 9.995409|9-164892]io.835108 
9.16116419.995390 9.165773110.834226 


lo.8$42225 
10.841329 
t0.840435 
15.3839543 
10.838653 


21[9,162025|9-995372 
22[9.162885/9.995353 
23[9.163743[9.995334 
24][9-164600[9.995316 
2519.165454[9.995297 


9.166654 
9.167532 
9.168405 
3.169284 
3. 160157 


10.833346) 
10.832468 
10.831591 
10,8307 16 
10.82934} 


2619.166307[9.995278 
1719.167158]9.,995260 
:819.16800819.995 241 
29)9.168856[9.995222 
$019-16970219.995203 


9.17 i899 
9.172767 
9.173634 
9.174499 


9.171029| 


10.822g9 1 
15.828101 
10.827233 
10.826366 
lo825501 


9.199091 
9.199879 
9.200666 
9 201451 


9.994499'9-204592 


10-795 408 


9.994479 
9.994459 
9-994438 


9.202234|9.994418 


9-205 400 
9-206207110-7937 93 
9.2-7013110.7929%7 


9.203017] 9-994398 
9.20379719-994377 
9.20457719 994357 
9-2053541[9-994336 
9.20613119.994316 


9.2086 19 
9.209420 
9.210220 
9,21101% 
9,211815 


10.788 
10.788 


'y 


9.20690619.994295 


9.212611119.787389 
l 


1 0.794590 4 


— 


10.738 97v01 47 
2146" 
Tha 5! 


9.207679 
9.208452 
9.209222 


(9.209992 


9.994274 94213405 
9.9942 54|9-21 4198 
9-994333|9.214959 
9.994212 


9.210760 
9211526 
9.212291 
9.213055 


9.216568 


9.217356 


9-9941 91 
9-994171 
94994150 
9.9941 2y 


9921573801105534220 


by 


786595 


| 
| 
43 
42. 
t9.76 5011 41] 


40 
10.733432]39 
10.782644[38 
10.7018 58] 35 


9-21331819.994 108 


9-21457591 9.994037 
921533%}9.9949066 
3-2160971 5.994244 
1-2168 5419.994924 
1.217609 9.994003 


9.220431] 10-779508 
9.221272]10.7787 28 
90222052} 10777948 
9.222830} 10.777170 
9.223607110.,77639} 


34 


32 
3c 
39 


3H 


9.213926110.78 1074 36] 
9-2197 10110.780290]35 


31]9.170546]9-995 184 
$219.171389{9.995 165 
$319-172230[9.995 146 
3419-17 307019.995137 
t519-17390819.995108 


9.175362[10.824638 
ge176224/10.823776 
9.177084 r0.3822916 
9.17794: [10.822057 
9.178799 pe 


3.218363 
9.219116 
9.249868 
9.220618 
9-3* 1367 


9-993992 
9-993 960 
9-993939 
9-9939108 


9.993897 


9.224382 
9.225156 
9.225929 
9.226704 


9.22747 ! 


10.775618 2 

10.7743 44 6 
[0.774071 27 
10.773300, 25 
I0.7725929)25 


3619-1747 44 
37|9-l7 5578 
3819.196411 
3919-17 7242 
4519.178072 


9.995089|9.179655 
9.995070|9.180508 
9.995061|9-18 1360 
9.995032[9.1382211 
9.99$91319.18 3060 


10.8:0345 
10.8 19492 
10-818640 
10.8 17789 
10.816949 


4149.173900[9-994993 
14149.17972614.994974 
143]9-1805F5r[9 994955 
4419-18 1374}9-944935 


9.183907]10.816093 
9.134752]19.815248 
9.185597]10.814403 
9.186439j1l0.813 561 


9-122115]9.993875|9.123240 
9.222661]9.993854[9.229007 
9.23 3606[9.99;83:]9.229774 
9-22434919-99381 119.230539; 
9.22509219.993789[9.231302.10.768698]20 


9.225833 9.993768 
9.226573 9.993746 
9-227311 9.993725 
9.228048, 9.993703 


10.771760|24 
10.770993|2 3 
10.770226|22 
10:7569461]21 


[4519-182 19619.994916 


- 87280] 10.8127 20 


9.228784, 


9.993681 


'446 
147 
1*9 
50 


9.183016 
9.183834 
9.184651 
9.18 5466 
9.186280 


9.99489619.188120]10.811880/ 
9.9948761|9.188957]}10.811042 
9.9948 5719. 1997 94/10.810206 
9.99483819.199629|10.80937 1 
9.9948 13]9.19146z|to.808538 


TLS 
5: 
(193 
| 54 
ſy 


9.187092 
9.187903 


9.188712[9.99475 
9.1895 1919-9947 39 
9.190334[9:9947 1919 195606[10-8043 94 


9947 98|9.192294|10.807706 
9.9947 79|9.1y3124| 10.8068 76 


193953j10.806047 
194780|10.805220 


9.229518 
9.2Z02F2 
9.230984 
9.231715 
9.232444 


[9.235 10} 


9.232065 
9.232326 
9.233536 
9.234345 


t10.767935 
10.767174 
[0.766414 
10.765655 


19 
18 
7 
16 


0.564897 is 


9:99 3660 
9.993638 
9.993616 
9.993594 


9.993572 


9.2358549|10.7641r41 
9.236614[10.763 386 
9.237368]10.762672 
y.238126j10.761880 
9.233872116.961128 


9.233172[9.993550[9.239622 
9-23339919-9935:815.240371 
©$9-23462 5[9.993 $56[9.241118 
9.23 5$349]9-994484 [9.241865 
9.236073[9.993462[9.242510 


14 
i. 
I2 
I1 
19 


10.760378 | 9 
10.7 59629] 8 
10.75888: 7 
t0.758135] 6 
10.7 57390] F 


(8 


[5619-1911 $019-99469919-196440| 10.803 569| 
9.191934[9.994680[9.197253]10.802747 
9.192734|9-994660|9.198674|10.801926 
5919-193 $34[9-994640[9.1993894| 10.801 156; 
15019. 19433: [9-99462019-199712110.300 287 


9.236795 
9.237515 
9.233835 
9.238952 


9.239670 


9.993440 
9-993 418 
9.993396 
9.993374 


9.993ZF1 


9.243354] 10.7 56646 
9.244997]10.755903 
9.244339} 10.755161 
9.245579{00.754421 


9.246319'10.753681| @ 


} | Co-fine | Sine |Co-rang. | Tangent 


_Degree $1. 


1! 


Degree 80. 


—_— 5 


| Co-fine | Sine |Co rang. | Tangent 1M 


—— 


— 


—_  -- 


Carrot Triangulorutt Logarithmnicus. 


Degree 1”, 
Mi Sine | Co-fme |Tangen.| Co-tang. 


TE ———— 
— —_ — — 


0:9.139679019.993351|9-2463 19}10.753584 
119. 249386(9. 99332919-247057|10.752943 
219.241101 9.993 30719.-247794; 1047 52206 
319.241314 9.993284 0.243530\110.751470 
419.242 526{9.99326219.249264;10.7507 36 
$19.2432237|9-99324019-249998| 10.7 50001 
519-243947 [9-993 117(9-2507 30|10.749270 
719.24465619.99319519-251461110,74%53 

$19.24536:1[9.993172|9-252191]10.74730 

919.2460701[9.993 1491;9-252920|10,74708 

1019.24677 5 5.933127(9.253648 10.745352 


1119.24747319.993104|9.-254374!10.745626 
1219.248 181]y.9930111|9.2552001[10.744900 
13[9.24888; [9.993059|9-255324|10,74417 
14]9-249585]9.9930365|9.255 547110.743453$ 
1519.25028:19.993013|0.257269]10.742731 


1619.250980]9.992990|9.257990| 10.742010 
17]19.25167719.992967|9.2487 10]10.741290 
i319.125237 319-99294419-259429|1C.74057 
1919.253067|9.99292 119.260146110.7398 5 
2019.25376119.99289819.260863110.739»37 


11]9.25445319.99:97519-261578| 10.7 38422 
22]9.255144| 9.9928 52[9-252292\10.737795 
2 319.2558 34| 9.9923 :919.263005[10.736995 
24|9-256523]9.99289619.2637 17] 10. 736383 
2519-257211 9-99278}3 9-264428110.735572 


26|9.257898|9.9927 59; 9-:65138|10.734862 
27]9-25858319.992735|9-2538471 10.7 34153 
2819.259263|9.9927 13|9.266555]10.733445 
2919.25995119.992699|9.267 261 10.732739| 
3919- 26063 319.992666 9. 267957}10-733033 


31[9.261314{9.992643|9-26867 1(10.731329 
3219.261994|9.992619|9-26937|10.7 30635 
3319.262673\9.99259619-270778|10.729923 
3419.263351]9.992572[9-271479|10.729221 
35]9-2640271|9.99254919-27 14791 10.728521 
36]19.264703|$.992525 pe 190 
3 719-265378|9.99250119-272876}1c.727124 
3$]9.26605 119.992 47$19-27 357 3þ10.726427 
3919-26672 219.9924 54|9- m—_ 10.725731 
4019.267395|9.99243019- 174964] 10.725036 
41]9-268065'g9.992406]9.27 5658} 10.7 24342 
4219.268734\9.992392]9-276351]10.723649 
4319.2694021}9.992362}9-277043]10.722957 
44 9.27 006g 9.99233 $5}9-277734j10, 732267 
4519-2707351}9.99221119-27842.4110.721576 


4619-27 1490]9.992257}9-279113) 110.7 320887 
47|9-27205319.99226319-279801þ10-720199 
4319. 2727 2619.992239}9- 2804388}10.719512> 
49|19-273383[9.992214h9.-251174h10.7 138826 
50l9.27404919.992 19019. 231853h10.71$142 


5119. -274708]9. .992166|9.2382542}10.717458 
$2[9.275367j9-99214219.283225þ10.716775 
$319:276525]19.99211819.283 427 10.7 16093 
54] 9.27668 1]9.992093}9.234533}10.,715412 
5519-2773 3719-99200 o6919.285258}1097 147 33 
5619.27799 199 99204 5|9-28 5946}10.714053 
$7 |9-27868519.992020}9. 28$86624j10.713376 
$819. zoos .99199619.:23730i{10.7 12696 


$9|9-2799481|9.99197119.2387977þ10.712023 
6019.2$0599 9:99194719- 238652110.711348 


| Co-fine | Sine |Co-tang, | Tangent 
Degree 79. __ 


— — 


Degree 1 1. 
Sine | Co-ſme [Tanges,| Co-tang. | 


9.280599]9-991947 9.283652 10411343 60 
9-281229] 9.991922 9-239326{10.7 10674) 59 
9-:38189719.991897 9.:89999{10.710001| 58 
9-292544]19.991873 9.23067 1 10,709329]57 
9.28319019.991848 9.23124:|10.708655|56 
9.183836 9.991323|9.282013 10.707987]55 
9.284480/9.991799{9.292632|10.707318|54 
9.25 5124\$.99177419.293350|10-706650[53 
9.285766\9.9917491[9.294017110.705983|52 
9.206408{9.991724[9-294684[10.705316|51 
9-1$7048'9.99 1699[9.295349]10.704651|50 


9.28768819.991674{9. ig 


9.18332619.99164919.296677 10,70332 3148 
9-28896419.991624[9-297 339|10.,702661|47 
9.289600(9.99159919-298001]10.701999146 
9.2902 3619-991 5741}9.29866211 0.701338 [45 


9.290870] 9. Fo 29932 oe: 44 


9-29150419-991524[9.299980[10.700020143 
9-29213719.991498 t0.699362142 
9.29276819.991473[9.301295ft0.698705[41 
9.293 39919-99144819.30195 1110.69804g}40 


[9.294929 OSS. 39 


9.300638 


9.2946 5319.9913971]9.303261]10.696739|38 
[9-295 2.86 9.991372 Lo.696086] 3 7 
'9$-29591319-99134619.304567110.695433136 
[9-296539]9.99132119.305218]r0.694782135 


9. reng Fr SS 34 


9.303914 


9-297 73819,991270[9.306519}10.693481]33 
9-298 41219.99124419.307168|10,692832|32 
'9.29903419.99121811.307816110.692184|31 
$-29965519.991193 9.308463|10.691537]30 


9-30027619.9911671g. eden 29 


9.30089519.99114119.309754|10.6902 46]28 
9.39151419.99111519.310399110,689601Þ}:7 
9.39213219.,99 1090[9+311042\10.6889581:6 
9-39274919.991064|9.311685|10,6883151:5 


9+303364|9.991038 Nile 687673124 


9.39397919-99101219.312968[10.687032/23 
9.394593|9-990936|9.313608[19.686392|22 
9.39520719.990960[9,314247[10.685753|21 
9.3058 191g, 99093419.314835]10.685115]20 
9-306430|9-990908|9.315523110.684477|19 
9-307041|9-99088:|9 .3x6159}10.683841118 
9.307650|9.990855|9.316795|10.683205|17 
9.3982 59|9.99082919.317430[10.682570h16 
9.3083671[9.990803[9.318054|10.681936}1 5 
9.39947419-99977719+318647}10.681303 + 
9.310038019.99075019.319330 py 
9.3 1068519.990724[9.319961]10.680039)1 
94311289|9.990697|9.320592 adpancd he 
9.31189919.99967119.321322)10; 658778|10 


9-312495]9.99964 519-321851{10.678149 
9.31399719.99061819.322479|10.677521] 8 
9.31369819.990591}9.323106110.6768g94] 7 
9-314297 2990165 9.323733110.676267 
9-31439719-99053819.324358110.675642] 5 
9.315495|9:-99051219.324983] 10,695017 
9.3 16092|9.990485|9.325607]10.674393] 3 
9.3 16689|9.990458|9.326231110.673769] 2 
x 
Oo 


9-317284|9.9904311\9.3268531}10.673147 
9.31787919-990404'9.327475110.672525 


| Co-fine | Sine |Co-tang. |Tangent | 
__Degree 73. 


——_—. 


 % 
758 


Canon Triangulorum Logarichmicus. 


Degree 12. 


| 


0|9-317879|9-990404 9, 337475 
1\9.3138473|9.990 377 
219.3 1906619, ens 
319-31965819.99032 

419-32025019.990297 
$19.3208 40 9-999270 


M| Sine | Co-ſine | Tangen.| Co-tang. | 


9.323095 
9.328715 
419-329334 


9.329953 
3320570 


619. 32143019.999242 
| 719-322019 
819.322607 
919-323194 
1019 323780 


9.331187 
9-331503 
9.332418 
9.333033 
9 333646 


9.990215 
9.990188 
9.990161 
9.990134 


10.66943 


— 


10,672525 
l0.671905 
l0.67 1235 
10.67 0666 


10670047 


lo0.668813 
10.668197 
10.667 582 
10.666967 
10.666354 


'S 
[2 
13 
14 
L 


[9.324366 
9-324950 
94325534 
9.326117 


SE SLSLL 


9.990107 
9.999079 
9.9900 5 2 
9.990025 
9.93 9997 


9-334259 
9-334871 
9.335482 
6.336093 
9.336703 


0.665741 
10.665129 
10.664518 
10.663907 
10.663398 


619.327281]9.989970 
71 32786219. 999942 
819.328441]9.989915 
919-329020[9.93 9887 
2019.32959919-989860 


119.33917619.989832]9 
219-3307 5319.98 9804 hoop 
319-33132819.989777 
419- 331903 9.989749 
5{9.33247519.989721 


9-334195 
9.334766 
019335337 


9.337311 
9.337919 
9-338527 
9:339133 
Co339739 


| 10.66268 gl 


10.662081 
t10.66147} 
10.660867 
10.660261 


$340344 


9.341552 
9.342155 
9.34275711 


I 0.659656 


9.343955 
9.3445 58 
9-345157 


9.989665 
9.989637 


3343358 
ge98 960g 


9.98958119.345755 


10.659052 
t0.558448 
10.557845 

10.657243 
10.656642 
10.656042 


lo.655442 
l0.654843 
10.654245 


119.335906|9.989553| 
219.336475|9-989525 
319-33704319-939597 
419-33761019.98 9469 
519.338 17619.98944} 


9.333051 |9 93969; 
. 4333624 


9.346949 
9.347545 
9.348141 


9.346353 
Eg 


10.653647 
t10.653051 
10.652453%4 
10.651855 
10.651265 


7 


37 
38 


39 
49 


9.333742 
9-339306 
9.3 398701[9 
9-34043419 


9.989413]9-349329 
9.989384|9-349922 
93893 5619.350514 
9.989328]9.35110E 


9.340996, 


9.98929919.351697 


10.650671 
10.650078 
10.649486 
10.648894 
10-648303 


44 


$119.341558 9.989271 
4219.3421191g. 4 
43]9-342679|9-989214 
-343239]9.9891836 
4519-34379719-939157 


9.352287 
9.352876 
9.353465 
94354053 
9.354640 


46]9-344355 
47]9-344912 
48]9-345469 
49]9-346024 
g019-346579 


10.647713 
10.647124 
10.646535 
10.645947 
10.645360 


ſp 989128]9.355227 
9 989 toolg. 355812 
9.9890711[9.356398 
9.989042[9.3 56982 
9-989014[9.357 566 


10.644773 
10.644187 
10.643602 
10.643018 


10.642434 


53 
55 


$119-347134 
5 2[9-347687 


+348 240 


$4[9-3438792 


9.349343 


9.988985|9-353149 
9.98895619.358731 
9.98892719-359313 
9.988898 9.359893 
9.98886919.360474 


10.641851 
10.64126 

l0.640687 
10.640107 


10,639526 


57 
58 


$6|9.349893} 


9.35044319 
9.3 50992 


$gj9-351540 
(6 [9.352088 


9.988840[9.361053 
9.9888 1119.361632 
9.9887$2[9.362210 


9.9887 5419.362787[10.637213 
9.98872419.363364110.636636 


10.638947 
10.6383 68. 


10.63779c 


| Co-fine | Sine _ |Co-tang. [Tangent 


Degree 1 = 


3-35 3726} 
9.3 $4271 
9.354185 


9.988636; 
9.988607 | 
9.988578! 


(9-365099 
(9-365664 
9.366237 


9.355358 
9-35 59901 
9.356443 
9.3 56984 
9-357 524 


9-93 3545 
9.988519 
9.988489 
9-988 460 

9.938430 


9.367382 
9-367953 
$.3638524 


19.3668 19 


9.369094/ 


Sine | 'Co-fine {T[angen.} Co-tang. | 


—  — — 


9.352053 ,9.938724 9.363364110.£3 6636160 
9.352635 9.933695,9.363940 


10.636060| 5g 
9.35318119.933666! 9.264515 


t0.635485 
10.62491c 
l0,.634336 
10, 623762 


8 
F7 
56 
F5 


10.633190 
10.63261L 
10.632047 
10.931476 
Io. 670906 


9.358064 
9.3 58603 
9.359141 
3-3 59679 


9.350215 


9.9338 40119.36966; 
9.988 37119.370232 
9:983341]9-370799 
9.93831219.371367 
9.938 28219.371923 


10.630337|45 
10.92.9768 
10-629201 
10.6286z3; 
10.628067 


9.3607 52| 9.983252 
9.36128719.988223 
9.3618221[9.98819z 
9.362356]9. 988 163 
9.362388919.988 133! 


[9-372499 
9.373004 
9.373629 
9374193 
9.374756 


10.627501 
10.626936 
10.626371 
10.625$907 
10.524244 


9.363422 
9-363954 
3-364485 
3.365016 
3-365546 


9.988103]9.375319; 
9.98807 319.37 5881 
9.988043[9.37 6442 
9.9880131[9.377003 
9-98798319.377563 


10.624681 


10.624119 
10.623558 
10.622 997 
10.622437 


9.366075 
3.366604 
3-367132 
9.367659 
9.368165 


9-987 922 
9.987892 
9.987362 
9.987822 


9.987953 


9.378122| 
9.378681 
9-379239 
9-379797 
i9.380354| 


10.62 1878 
10.621 319 
10.620761 
10.620203 
lo.619646 


9-368711 
9.369236 
9.369761 
3.370235 


9-987301 
9.987771 
9.987740 
9.987710 


9-37 0808 


'9.987679 


9.380910 
9.331466 
9.332021 
9.382575 
9-383129 


1c.519090 
10.618534 
tc.517980 
1c.517425 
10.616871 


9-37133019.937649 
9-371852[9.987618 
3-37237319-987 538 
9-37289419-937557 
9-373414|9-987526 


9.333683 
9-354224 
ISO 
9.385337 
9.335888 


10.516318 
10.515766 
10.515214 
10.$14562 
10.614113 


9-37 4452 
3-374970 
9.37 5487 
9.376003 


9-37 3933 9-987 496 


9-987 465 
9.987434 
$-987453 
9.987372 


9.386438 
9.386987 
9.337536 


9.388631 


9.300003] 


10.613562 


l0.513013 
10.612464 
10.611916 
10.611369 


19 
16 
17 
16 
5 


9.376519'9.987341[9.39 29178] 
9-377035 9-98731019-389724 
9-377 549 9-98727919-390270} 
9.378063|9-987248[9.390815 
9-378577|9-98721719.391360 


10.6t10822 
10.610276 
10.609730 
10.6091855 
10.608640 


iP 
13 
I'2 
I1 


9.379089 
9-37 9601 
9.380113 
9.330624 
9.38 1134 


9.987186 
9.987155 
9.987134 
9.987092 
9.987061 


9-391907 
9.392467 
9.392989 
9393531 
9.394074 


10.608097 
10.607 $53 
10.607011 
10.606459 


10.605927 


9.381643 
9.382152 
9.382661 
9.383168 
9.383675 


9.987030 
9.986998 
9.986967 
9.986936 
9.936904 


9-3946 14 
9.395154 
9.395694 
9.396233 


9.395771 


19.605336 
10.604846 
10.604306 
1c.603767 


10-693229 


Co-fine | Sine |Co-rang. |Tangent | 


IO 
4 
8 
7 
6 

_, 
4 
3 
2 
I 
© 
M 


Degree 77-' 


Degree 76. 


__/ 


| 


Canon Triangulorum Logarithmicus. 


Lcgree 14. Degree c 15, | 
Mj Sine _| Cs ſine |Tangen. | Co-tang. Sine | Co-ſine [Tangen.| | Co-tang. | | 
o19-33367 519-9o09c 419.396771] 10-603 229 9-41299619.904944] 9.425052 ]10. 57 1947 60} 
119.384181jg 3 © 7219.397 309] 10.502694] [3.41 3467(9.984910{9.423557|t0.571442) 159) 
219.38 4687! on J8B64i1tye; or Ra6119.602154 j+41393319.984876|9.429062|10.570938 58, 
319- 135192] 2.986*2419.393383110.601617} 1[1.41440319.984842[9.429566]10.57043 4157 
419.38 5697 19.98677519.393919|10.601081 94 1487819.934808[9.430070[10.56993c 56 
519.3$620t |9.98674619.399455110.600545] [3-41534719-984774[9-430573110.569427 [55 
6]9.386704|9.9957 14|9.399990|10.6000 10} 9.415815|9.984740(9.4;1075|10.568925! 54 
719.387 207 9.93668 ; 9.4c<0524|10.59 3476 9.416283/9.984706|9.431577 10.56842315; 
$19.33770919.986651[9-401058|10.598942] [9.416850|9.984672|9.432079h10.567911|52 
919.3382 10|9.986619| 9.401591] 10.598409 93417217\9.98463719.432580110. 567420 Fx) 
019.3887 1119.98658719.402 124110.597876] [9.417584 9.98 460319-433080110.566920|50 
119. 13921 11 9.98655519. 402656110597 344 3.4 18149}9-98456919.433580 10.566419149 
219.3897 11] 9.986523|9 403187|10,59681; 9.413861519.98453519.434080 10.565g201[48 
319-399210{9.9864g119.403718|10.59628: 9.4190791|9 98450019.434579h10.565421] 47 
419. 390708 9.98 6459194404249] 12.595751] [9.4195 44[9-93446619.435078[10.564922|46 
519. 90708 9:98 6427 19-4047 7810-59522} [9.420007 [9.93443119.43 5576110.564424|45 
> 9.3917031[9, 936395 9.405306] 10.5946g92 9.42047019. 984297 9.436073110.563927144 
17]19.392199]19.986363[9.405836|10-594164 3-42293 319-93 4363|9-43657011c.563430 43 
18[9.392695|9.986331[9.406364|10.593636] [9.42139519-984328|9.437067|1c.562933|42} 
1919.393190 3.986299 3-406392110.593608] [9.4218 5619.98 4293[3.437563[10.562437|41 
2019.39368 519.98626619.407419110.592581} 19.42231719.98425919.438059|10.561941|40 
21 9394179 9.986234[9.407945| 10.592055] [9-422778|9-984224|9.4385 54] 10.561446|39 
2219-39467 3|9.98620119.408471] 10591529] [9 423233|9.984189|9.439548] 10.560g52|38 
2319-395166|9.93616919.403996|10.591001] [9.423697|9-984155|9.439548] 10.560457|37 
2419-3956 5419-986 13719.409521110.590479] [9.42415619.9841201]9.440036| 10.559y64|36 
2 519.396150[9.996104[9.410045]10.589954 94246159. 98408 519.440529110.559471];5 
2619. 296641 9.98607 3 9.410569 10.538943! 9-42 507219.98 4050| 9.441022 10.558978| 34 
2719-39713 |9.9860391]9-411092|[15.588g08] [3-42553019.98401519.441514|10.558486|3 31 
2819.3976211[9.986007]9.411615]10.588385] [9.42598719.98 3980|9.442006]10.457994|32 
:9]19.3981 11|9-985974|9.412137|10.587863 9-426443]9-983945|9-442497110.557503|3 1 
30]9.398600|9.98 594:19.412658|10.537 342] [9.426899i9.998391019.442988]ro.557011]30 
131]9.39908719-95 590919.413179]10.586821] [9.4273 5419-98387519-443479110.556521|29 
z3219.39957 5] 9.98 587619-413699|10.586301] [9.427809[9.983840|9.443968| 10.556031|28 
3319. .0005:19.98 584319.414219]10:585781] [9.428264|9.98380519.4444583}10.555542]27 
3419.4090549'9.98 581119.4147 38] 10.58526: 9.42871719.98377019.444947| 10:555053|26 
3519-40103 19.98 577813.415257110.584742] [9.42917019-98 373519.4454351|10.554565|25 
3619.40152<] 9.985745] 9-415775|10.584225] [9.429633|9.983699| 9.445923] 10.554077|24 
37|9-40200519.98 57 1219.416293|10.583707] [9.43007 519.98 3664[9.446411[10.553589|:; 
33[9.4024389]9.98 567919-416810|10.583190} [9.430507[9-98 362919.4468g8] 10.553102[22 
39|9.402972|9.98564519.417326|10.582674] [9-430975]9.983 593 4-968 6 10.552616]21 
42\9.409345 5|9.98561319.417842]10.582157] [9-43 142919-983 558 9.447870 10.552129|20 
$119.40393819.98558019.418357] 0.581642 9.431379 9.983 533]9.4483 56] 10.551644|19 
42]9.40442014.935547]9.418873]10.581127] [9.432328|9.98348719.448841| 0.551159] 18 
4319-404901]9 9855131[9.419387110.580613] [9-432773 9.98 345219.449326[Lo.550674}17 
4419.405382[9.98 548019.419901[lo0.580099] J9.433206 9.98341619.4498 10|10.55018 1116 
4519.40586:19.98 544719.420415[10.579585|] [9433674 9.983 38019.450294110.549706}15 
46]9.406341 9-93 $4141 5.420927 10.579072] [9-4341221j9-9383345|9.450777|10.549223|14 
47|9-4068 2019.98 5380|9.421440[10.578560} [9.434569|9-983309[9.451260|10.548740|13 
4319.407 2999.98 5347|9.421951|10-578048] [9.43 $03619.98327319.4517431[10.5482571 12 
491 9.407776[9.985314[9-422463|10.577537] [9-435462]9-983238[9.452225[10.547775|11 
5$019.408254|9985280[9.422973110.577026 9.43591819.98320219.452706 16.547294|10 
5119.408731|19.98524719.423484}10.576516 9. 9.436353 9.938 316619.453 187| 10.546813] 9 
5219,409207|9.98521319.423993110.576007h [9-43579819.9831 3019.453668|10.546332| 8 
53]9-409683|9.98518019.424503]10.57 5497] 1|9-437242[9-98309419.454148|10.545852} 7 
54|9.410157|9-9851461]9:425011|10.57498g9} |9.43768619.98 305819.45462910.545372} 6 
55[9.410632 9.98511:19.425518110.574480] 19.4358 12919.98 302219.455107(10.544893] 5 
5619-411 106]9-98507919-426027]10.573973] (9-438572]9-982986]9.455586]10.54441 4) 4 
$719.41 1579|9.98 5045|9.426534|10.573466] [9.439014[9.982950[9.456064[10.543936| 3 
5819.412052{9-98501119.427041|10.57295 9-43945619-982914[9.456542110.543458|» 2 
$919-412524|9-98497719.427547|10-572453] [9:43 989719-98287819.457019ÞL0.542980] 1 
6019.41299619.994943|9.428052110.571947] [9-44033$19.98284219.457496110.542503| © 
| Co-fine | Sine |Co-tang. | Tangent Co-fine | Sine | |Co-tang. | Tangent |M 
Degree 75. Dwgree 74: | 


(Cc) 


Canon Triangulorum Logarithmicus, 


— 


9.44 12109, 9, g3 


9.441658] 
3-442096| 9 


' 
0 ©» wu Raw. wy 


— 


9.442973 


Degree 16. 


-95 269! 


(9.98 2623 


9.44341619.9® 25837 
9-44334819.952550 
9.44418 419.982514 


16 
17 
iy 


t9 
[20 


465! 
27 


2 1 9.449435] 9. 
$21 2-449915 
39-4503 45 
2419-450775 
23519-45!203 


25|9.452488 
2919.45291519.98 1774 


9-44472019.982477|9.462242 


Bo—  — OO. OO eee et el mmm 


1119.445155j9.982441 
(219.445599 
| 3]9.446025 
14[9-446459 
t 519-446893 


0.45163219 
9. 45:060 


JJ 
32 
33 
34 
F5 1 
361 
37 
28 
39 
40 


9.454194 
9.454619 
9.455044 
9-45 5469 
9.455392 
9.456316) 
9.56739 
9.457162 
9.447 584 


9.93 2404 
9.98 2367 
9.982330 
319.9582294 


9-44732619.95225719 
9-44775919-982220 
9.445319119.982183 
3-44502319.932 146 

9.449054 419.982109 


M; Sine | Coofine [Tangen.| C Co-tang. 


019-44933519- 9-93:342]9-457496\10.542503 
'9-440778 9.982805 9.457973 
$76919.453 449 
9-9" 273319458925 


10.542027 
LOLASSE 
10.541979 


3.45 9400110.5406c0 
9.442525 5982660 9.459875(10.540125 


9.460349 
9.460829 
9461297 
9. 4617709 


10.539651 
19,539177 
10.53570} 
10.52}823c 
(0.537758 


9.452714 
9.463 186 
9.463658 
9.46 129 
19-454599 


19, 110.537285 
10.536314 
10:536342 


protec h 


10.525 101 


9. .46 5<969 
9.465539 
9.465008 
9.466476 
9.466945 


10.534931 
10.534461 
10.533992 
19.533523 
19.533055 


9.992072|9.467413; 


9.98203 5/9.467880| 


9.981938 
9.951301 
2319.95 192319-4 

2\9.98188619.4 


9.98 1249 
9.981812 


9.465 347 
9.468814 
Js. 4692 280 


10.532537 
10.9}2120 
10.53165}3 
10.531186 
10.530720 


9.4697 46 
9.470211 
9.470676 
9.471141 


9.98 166219.472532 
9.981624|9.472995 
9.98 153719.473+57 


9.93 1549}9.473919 


10.530: 54 
19.529789 
10.529324 


lo.428859 
3519-453 242 19.98 1737|9.47 1605) 10.528 399) 
9.453768 [9.98 1699| 9.47 2068 


10.527931 
10.527 468 
10.5270095 
10.526943 
10.526081 


9.958 1512 
9.981474 
9.981436 
9.981398 
9. 981 36 I 


9.474381 
9.474842 
9-475303 
9.475763 

9-47622 3 


41 
42 
43 
44 
45 


19445800619 
9.453427 
9.453845 


1c.525159 
10.524695 


10.523777 


10.525619 


10.524237 


.98 1323 3.476683 
9.98 128519.477142 
9.98 124719.477601 


9.459268 


9:459634| 


46 
47 
48 
49 
50 


9.98 1209}9.478059 
9.99 117119.478517 


10.5219041 


10.923317 
l10.4522358 
10.522399 


10.521433 


9.46510819.981133 
9.46052719.981095 
9.46094619.98 1057 
9.46136419.93 1019 
9.46178219.980980 


9.473975 
9-47 9432 
9.479886 
9.480349 
9.480801 


10.52OLINNI 


Fl 
F2 
j3 
5419 
FF19 


9.4621 99]9.99094219-481257[10.518743 
9.4626 1619.980904| 9.48 17 12]10.513288 
9.46303219.980866}9.432 167[10.517833 
.463448]9.98082719.432621}10.517379 
.46336419.9307839}9.483075}10.516925 


IO,5ZLOZF 
10.520; 68 


10.5196F55 
10.519199 


56|9.464279]9.980750 
5$7|19.464694|9.980712 
|5849.465108[9.980672 
5919.46552219.980635 
6019.46593519.980596 


9.483528 
9.483982 
9-494434 
9.484887 
9.485339 


10.516471 
10.516018 
10.515565 
lo.Fi511} 


10.514661 


EF: Co- fine | 


Sine |Co-tang. | Fangent 


Degree 78: 


9:4663 43] 9. 90558) 
9-46676119.980519 
3-467 173]9.980480 
9.46753 519.9580441 
+-467996].980403 
9.468407 9.9803 64'5 
9.468817 |9.980315/ 
3-46932719.98 0:86 
9.469637|9-980247 
9-460446,9.980298 


Degree 17. 


| Sine | Co-ſme Tangen.| Co- tang. | 


9.436272110. $137083| 
9.436693110,513307 


| 


9.487143]t0.512857 


9.4% 7593010-512407 


9.465935 '9-980596[9-48 5339, 10.5 14661160 
9-48 5791]10.514209, 59 
Fo 
$7 


A 


F5 


.4388043! 194511957 $4 
5.483493 109-511507153 
9.488941|10.5110959]5:2 
9.489390[10,510610{[51 
9.439838! 10.51015% (5 


9.47045519. 980169) 9. 430286 
9.47 186319. __ 9.499733 
9.47 107119.980091 ao 
9.47 1678]3.,980052 4 491627 
9. 47 208! 1.980042) 3-4920731! 


9.47411" 


10.5097 14 
19,5992: 67 
10.508320 
t0.508373 
[0.507928 


4% 
48 
47 
46 


+3 


9.47 249:19.97997 319-492519 
9-47 289819.97993419-492964 
9.47: 30419.97989419.493410 
9.4737 1cf9-97985519-4935 54 
9-97 95 1619.494299 


9.476536 
9-476938 
94477340 
9.477741] 
9.475142! 


9.474519 9-97977619-49474 
9.4749: 319-9797 37 
9.47 532719.979697 
9.47 573009-979658 
9-47613313.979615 


$634 || 
9.49518 


10.52745 114 


19.597035143 


t0.50659g0[42 
19.506145 + 


to. 505701140 


9. 95630 t0.504370}}3 
9.49607} 19.5039:8}; 
9.496515]}t0.503495 


9.979578 


9.979459 
paroets 


19, 505257135 
to.5048 1313 
3 


496957|1 10.503043]3 
9.97953919-497 399] "0. 


9. 
9.97 94991[9- 492540 10.502 160 


= 


3-49 $282[10. fo1718 
9.498722] 10.501278 


9-478 5432[9-979380]9.499163]10.500837|29 
9-478942|9-97934019-499602 
9.47 9342|9-979300[9.500042 
9-4797411[9-979260[9.50048 1 
9-48014019-97922019.500920 


10.500398}z 
10.499958$]2 
10.499519]z 
10.4990$0 


9.480538]9.979180 
9.48093619.979140 
9-43 1334] 9-97 9099 
9-43 173119.979959 
9.482128 9.979919) 
9-432525|9.978960 9.503546 
9-432921]9-978939 9.50398: 
9-43331619.978893 9.504418 
9.48371119.978858|9.5048 54 
9.48410619.978817]9,505285 


9.484501 
9.484895 
9.485289 
9.485682 
9.48607 5 


_ 3 52 
9.501797 
9.502234 
9.502672 
9.503109 


10-498641]2 
10-493 203[2 
10.497765 
15.497328 
10.495891 


: 
: 


10.496454|19 
10.496018[18 
19.495582|17 
10.495 146] 16 
10.494711]15 


9.979777 9.505724) 
9.9787 3619.506158 
9.97869619.506593 
geg786551[9.507026 
9.978615 9.507459 


10.494216|14 
l0.4933841j13 
10.493407|12 
10.492973;11 


9-48764:[9.973452 


9-48803319.97841119.509622 


9.486467 9-973 574] 
9.4368 5919.978533 
9-438725119.973493 


10.492540j10 


9.507892 
9.508326 
9.5087 5 


9.433424 
9.4338 14 
9.489204 
9.439593 
9.489982 


9.5ogt$1 


10.49% 107 
10.491674 
10.491241 
10.490809 
10.490377 


9.978 370[9.510044 


9.9783 29]9.510486 


9.97828819.510916 
9.9738247[9.511346 
9-97820619.511776 


10,.489946 
lo.489515 
10.438 9034 
10.488654 
10.4388225 


wm Aw Qoy9 


Co-ſmne | 


Sine |Co-tayg. [Tangent | 


Degree. 72+ 


ET a 2 10400- 


Canon Triangulorum Logarithmicus, 


—— D— 


| Degree 18. 


M| Sine | Co-fine |Tangen.| 


Co-t. ang. 


o|9.449g8219.978206\9.511776 
is p91 .97816519.512206 


+ 


39-4997 $9|19-97812419.512635 
9.49114719.97308379.513064 
9.491534{9.97304219.51 3493 
$19.49192219.97809 978000,9.513921 


19.491 30819-97795919-514349 
719-49269519-97791519-514777 
$19.49308019.977377|9.515204 
919-49346619.97753519-51563 1 
1919.4938511]9.97779419-516057 


FE: 


10. 43822.4 24 
19.4977 94 
10.487365 
19.436936 
10.486507 
10.4386079 


10.48 5651 


10.485223 
10.43 47 96 
109.434369 
10-48 3942 


1:19.494620|9-97771119.5 16910 
t319.49500519.97766919.517335 
14]9-495388[9.977628|9.517761 
15/9.49577119.977<8619.518185 


t11]9.49423619.9777 52 WM 


10-433516 
10.48 3090 
10,482665 
10.432239 
19.43 1814 


t749.4965 3719-977 $0319-519034 
1$]9.496919|9.97746119.519458 
1919.497301]9 977419]9-51988: 


1619.4961 54194977 544 Na 
:019-49768219.97737719.520395 


10-43139: 
19-43 0966 
l0.480542 
10.4801 18 
19.4895g5 


4 


23 
24 
25 


9.493 444|[9.97729319-531151 
9.49389 24|9-97725+19-521573 
9-499204|9+97720919-521995 


21|9.49806319.977335 WH 
19.499538419.977 167]9.52 24:7 


10,479272 
10.478349 
10.478 427 
109.478005 
10.47758} 


26 
27 
28 
29 
3© 


9.50034219.977083 
9.5007 2019.97704119.523679 
9.501099[9-97799919.5:4199 
9.50147619-97795619.524520 


9.499963|9-977125|9.52-838 
9.523259 


109477162 
10.47 6741 
10.476320 
10.47 5900 
10.47 5480 


32|9.502231]9-97687219.525359 
3319.502607|9.976830[9.525778 
34]9.50298 4|9.976787[9.526197 


zt\9,501854|9-97691419.52 Hi 
3519-503 36019-976745|9.526615 


10.47 5060 
10.47 4641 
10.47 4222 
10.473803 
10.473385 


3719.504110 9.976660[9.537451 
3$]9.504485 9.976617 9.527868 
39]9.504840|9.976574[9-528285 


36[9.503735 99770219. fa 
40 9.505234|9.976532|9.5:8702 


10,47 2967 
10.472549 
104472132 
10.47 1715 
10.47 1298 


4119 
42 
43 
44 
45 


9.50593 11]9.97644619.529535 
9.506354|9 97640419.529 950 
9.5067 27|9-97636119.530366 
9.50709919-97631519.530781 


9.505608]9.976489|9.5291 NED 


10.47046 5 
10.47 0049 
10.469634 
10.4592 19 


46 
47 
48 


49 
FO 


9450747119.976275 
9.50784319-976232 
9.508214|9.976185 
g.5o858519.976146|9.532436 
9.50895519-97610319.532852 


9.531611 
9.532025 


9.53 HE 


10,468389 
10.46797 5 
10,467561 
10.467 147 


9.50932619.976060[9.5 33266! 


F1 
pi bo” 9.976017] 9. He 


F2 
ſ3 
54 
Þ; 


9.510065|9.97 597319534092 
9.510434|9-97 5930] 9.534504 
9.510803\g.97 5$88719.534916 


10+466734 
I0.466321 
10.4659g08 
10.465496 
10465084 


$719+5 11540 9.97 580o| 9.535739 
5819.5 11907[9.97575719-536150 
5919.512275]9.975713[9.536561 
(5019. 51264219. 97571 9.536972 


5619.511171 arm 9. WER 


10.464261 
10.463849 
10.463439 
10.463028 


| "1 Co-ſme| Sine 


Co-tang. \Tangent 


_VLegree 71. 


Cr —_— — 


Degree 19. 


Ste | Co- fine |Tangen. | Co- *Fang. | 


G.512642 9-97 567019. $36972|10.463028 
9.513009(9-98 562619.53733:110,462618] 
9.f1337 519-97 5533[9-537792[10.462208 
9.513741|9+97553919-53320:1r0.461798 
9.514107|9+97 $49619.538610 10-461389 


9.51447:|9-97545219.539020[10,460980 


60! 
59 


9-514837|9.97 $40819.5394:9 
9. 51520219.975354[9.539837 
9.51556E19.97532119.540245 
9.51593c19-97$*7719.540653 
9-5 162941997 $23319.541061 


9.51665719.97 5i89|9.541408 
9.51702019.97514519.541875 
9.517332|9.9751011$.54228 1 
9-51774519-97 505719.542633 
9.51310719.97 $91319-542094 


9.513468 9.974969|9-543499 
9.518329 9.97492519-543905 
9.519190. 9.97488019.544310 
9.519551 9.97483619.544715 
9.519911 9-97479:19.545119 


10.460571 
10.460163 
1Ce459755 
10.459347 


T1 


10.458939!50 
10.453532|49! 
10.458125148 
[0.4577 19147, 
10,457312146| 
10. 456906 15 
10.456501 [44 
19.456095}43 
104455690} 42 
10.455285}41 


9.52027 1194974747 9.545524 
9-52063119.974703 9.545927 
9.5:099-19-974659 9.546331 
9.521 349|9-974614 9:546735 
9.52170719-974570 9.547138 


[0.454381 49 


10.454476139 
10.454072]38 
10.453669]37 
104453265136 
10.4528621[35 


9-97 452519.547540 
9-97 4430j9.547943 
9+97443619-548345 
$-533130) 9.97439119-543747 
9.523495 970398 9.549149 


9.523851]9 Fo 549550 


9+5 2242; 
9e522781 


9.52420819-97425719.549951,10-450049 
9. $24564|9.97 4212 9:5 50ZF2: (104449648) 
9-524920]9:974167|9.550752/10.449248. 


10.45:459|34 
10.522057133 
10.521655132z 
10,S$21253]31 
10.520851130 


10.4590450! 


9.52 5275 9-97412219.551152 [10, 448348|25 


29 
28 
27 
26 


$51552 
ge5 51952 
9. 52351 


10.448 443 
10-448048 
10.447649 
10.447250 


9.525984 9-97 4032 


9.52633919497 3987 


9.52563019-974077|9. 
9.526693|[9.973942[9.552750 


9.52704E19.973397(9.553149 


10,446851 


24 
23 
22 
21 
20 


9.527753 -553946 
9.97376 y 


9.528105 9.554344 
9.528458 619.51 4741 
9.528810 


[9-527400]9.97 385219553 548 
9. 973907 g- 


10.,44645:119 
10.446054}18 
10-44 5656}17 
10.445259]16 
9973671 9.555139110.444%61]15 


" 529161] 
9.529513 


9.97353519-556329 
9.539214|9.97348919.55672; | 
9.3956519,97344319.557 121! 


9:9736:519.5: 5536 
9.973580 4 $55932 


10.444464|14 
10.444068]13 
10-443671]12 
10,443275]11 
10.442379|10 


9.539915|19.973398]9.557517 
9.531265]9.973352|9.557912 
(9.5316141|9.973307|9-558 308 
9.53196319.97326119.558702 
9.53231219.973215[9.559997 


I0.442088 
10.441693 
10,441298 
10.440903 


10.442483| 9 


9-53266119.973169\9.559491|10.440509 
9.53 300919-97312319.559885|10,440115 
9.53335719-97 307819.560279110.439721 
9.53370419.97303219.560673[10,439327 
9,.53405219.97298619.561066[10,438934 


Co-fine | Sine |Co-tang. [Tangent |M 


Degree 70, ST 


" 


Canon Triangulorum 


—  — 


| 


_— —_— 


9-534399|9-972940 
9.5347 46]9-972394 
9.53 509119.972548 
9-535437 [9.972801 
9.53573219-972759 


9.536129 
9.536474 
9.536318 
9.53716; 


4 
I 


9.537551 
9.533 194 
9533537 
3.53z88do 
9+-539222 


Degree 


20, 


Mm; Sine | Co-fine [Tangen | Co-tang. 


| 


9,972709 
9.972663 
9.9726 17 
9.972570 


9.972477 
9.972431 
9.972384 
9.972338 


019.534952|9.972986, 9.561056| 10.438934 
9.561459]'0.433 541 


9.561851 
9.562244 
9.562636 
9.563028 


10.433148 
19:437756 
10.437 364 
[0.43697 : 


9.563419 
9.56391: 
9.564202 
9.56459: 


9 577 507[9.972524'9. 564983110.435017 


9.565373 
9.565763 
9.566152 


9.972291 


9.566932] 


10.439580 
10.436189 
10.435798 
10.43 5407 


1C+434627 
10.434237 
19.433847 


10.433457 
10.43 3068 


ZI 


25 


22 
23 
24 


26} 


9:541272[9.972011 
9.541612:/9.97 1964 
9,54195319.97 1917 
9.542292[9-971872 
9.54263 219.97182319 570809 


619.539565j9.97224519.567320 
1719.539907 9.972199 9.567709 
18]9.540:49] 9.9721 52]9-568097 
Ig9]9.540590o09-97210519-568 486 
2519.54093 119.97 2055]9.569873 


10.432679 
10-432291 
10.431902 
10.431514 
10.43J1126 


_— ———— 


9.542971|9 971776 
9.543 31019.971729 
9-54364919.97 1682 
9-54398719-971635 
9.54432519-971588 


9.569261 
9.569649 
9.570035 
9570422 


10.430739 
10.4303F2 
10, 29964 
l0.429578 
10.'29191 


9,571195 
9.571581 
9.571967 
9.572352 


9.572738 


9.546347 
9.546683 
9.547019 
9.547354 


45 


F7 
58 


160 


9.547689, 
9.543024 
9.548358 
9.548693 
9.549026 


9.54466319.97 1540} 
9.545000[9.971493 
9-545338[9-971446 
9:545674[9-971398 


9.54601119.97 13 5119.57 4660 


= 


9.549360 


9.573123 
9.573597 
9.573392 
9.574276 


} 


9-97 1393 
9.971256 
9.97 1208 
9.971161 


10.427262| 


Il0.428805 
10.428419 
RI 
10.427648 


10,4268 77 
10.426492 
10.426108 
10.4257 24 
10.425340 


9-57 5044 
9.57 5437 
9.575810 
9.576193 
9.576576 


10.424956 
10.424573 
10,424199 
10.423807 
1042442 4 


9.971112 
9.971065 
9.971018 
9.970970 
9.970922 
9.970874 


9.576958 
9.577341 
9.57772} 
9.578104 
9.573486 


—— OO OS. 


9.550692 


9-54959319-970826;9.578867 
9.55002619.970779 
9.55035919.970731 


970683 


9.579248 
9.579628 
9.580009 
9.580389 


cies bobt bo. 


10.419991 


10.4 3041 
10.422659 
10-422277 
10.4218 96 


10.421133 
10.4207F2 
10.420371 


10.419611 


9.551355 
9.551687 
9.552016 
9.452349 


9.55102419.970634 


9.552680 


9.970586 
9.970538 
9.970490!) 
9.970442 
9.970394 


9.580769 
9.531149 
9.581528 
9.581907 
9.582286 


10.419231 
10.418851 
lo.418472 
10.418092 
10.417713 


56 9.553010 


9.553340 
9.553670 


59[9-$54000 


9.554329 


9.970345|9-582665]10.417335 
9.970297 |9-583043[10.416956 
9.970249[9.583422[10.416578 
9.970200[9.533800[l0.416200 
9.97015219.584177110.415823 


| Co-ſine | Sine |Co-tang. | Tangent 


Degree 


69. 


[ 


Logarithmicus. 


— 


| Degree 21. 


9.554987 


19-599315) 
19.55 5643! 


19.55 5971| 9.969909 


9.5 $4658, 


9.970055 
9.97 0006 


9.969957 


9.534932 
9.585308 
9.585686 
9.586062 


9.556299! 9.969860 


'9.55662619.9598 11 


| 


19.55695319.969762 
9.55727919-9697 13 
9.55760619.969665 


9.586439 
9.5868 15 
9.587190 
9.587566 


9.587941 


— — — 


| Sine | Co-ſine Tangen.| Co-tang. | 


10.415445 
10.415068 
Lo.414691 
[0.414314 


110.413938 


9.554329\g.970152|9.584177\10.415822{60 


9.970103|9.584555 


59 
58 


57 
56 


55 


10.413561154 
10. 11318552 
l0-412800J52 
190.412434 F1 


10.4120Fg}50 


9.557932 
9.558258 
9.558583 
9.553909 


9.969616]9.5883 16 


9.969567]. 588691 
9.9595 18]9.58 9066 


9.559234 


9.96946919.58 9440 
9.9694 19]19.389814 


10.411684|49 


10,411309 
10.4109924 
10,410560 
l0.410185 


9.5595 58]19.969370 
9-5 5938 31[9.969321 
9-56020719.969272 
9.560531]9-969223 
9.5608 5519.96917 3 


9.590188 
9.590561 
9.590935 
9.591308 


9.591681 


10.409438 
l0.409065 
10.40869: 
10.403 319 


9.561178 
9.561501 
9-561824 
9.562146 


9.562468 


9.969124|9-592054 
9.96907 519-59 2426 
9.96902 519.5927 98 
9.96897619.593170 
9.968926[9.593542 


10-409812 


48 
47 
46 
45 


44 
43 
42 
41 
ao 


10.407 946 39 


10.4075741|38 
10.407 201 37 
10.4068 29] 36 


9.563612 
9.563433 
9.563754 


— — 


9.562790' 


9-968877 
9.9688 27 
9-968777 
9-968 p28 


9.564075 


9.668678 


9.594285 10.405715 
9-594656[10-405344 


9.595927 
9.595397 


l 0.494602 


10.406457135 
9.593914|10.406086 


134 
33 
32 
J1 
ZO 


9.564716 
9.565036 
9.565356 
9.565675 


9.56439619.968628 


9.968578 
9.968 528 
9.968478 
9.968428 


9.595768 
9.596138 
9.596508 
g9-596878 


9.565955 
9.566314 
3.566632 
9.566991 
9.567269 


(9.963378 


9.968328 
9.968278 
9.968228 
9.968178 


9.567 587 
9.567904 
9.563222 
9.568539 
9.568855 


9.597616 
9.597985 
9-598354 
g9-$98722 


9- 599991 


9-597 247 


10.404232 
10.40386: 
10.403492 
10.403I22 
10.4027 F3 
10.402 384 
10.40201 5 
10.4016 46 
I0.401277 
I0.400909 


9.968128]9.599459 
9.968578[9.5998 27 
9.968027[g.6001 94 
9.967 977|9-600562 
9.26792719-600929 


10.400 541 
l0.400173 
t0.399806 
10.399438 


14 


29 
28 
27 
26 
[2d 
24] 
23 
22 
41 
20 
19 
13 


16 


I0.399071 


I5 


9. 569488, 
9.569804 


9-56917219.96787619.601296 


9.967826]9.601662 
9-967775|9.602029 


9.570120|9.967725|9.602395 
9.57043 519-96767419.602761 


1c.398704|14 
10.398337 13] 
10.397971|12 
10.397605[11 
10.397339110 


9.570751 
9.571065 
9.571380 
9.571695 
9.57 3009 


9.967623 
9.967573 
9.967523 
9.967471 
9.967420 


9.6c3127 
9.603493 
9.603858 
9.604223 


9.604 588 


1c.396873 


10396507] 


10.396142 
10.395777 
I0-395412 


9.572322[9.967370| 9-604953]19.395047 
9.57263619.967319 9.605317] 10.3 94683 
9.572949|19.967268|9.605681|10.394318 
9.573263[9.967217|9.606046|10.393954 
9.57357 519.967 166[9.606409[10.393 590 


' Co-ſine | Sine | Co tang. | Tangent] 


g 
8 
7 
6 
5 
| 4 
3 
2 
I 
> 
M 


— — 


Oe et 


Degree 68, 


Canon«Triangulorum Logatithmicus. 


—_—_—_— 


OO O"— 


| Degree 22 
'Mj Sine | Co-fine |Tangen.| Co-tang. 


of957357 55-367 166[3.606409] 10.393 590 
9. ſ73888|9. 967 115]9,60677 31104393227 
9:57 4200{9.967054[9.607 136] 10.39286; 
9.3745 1:[9.967012[9.607 500] 10.392500 
9.574324\9.956951 9.607862, l0.392137 
| 9.5751?! bl 9.95691c 9608225110. 391774 


| Fits 9.966859 9.608588 10.391412 


OXEDOAAY 


| 719.57 57 5819.966807[9.608950|19.391050 
9.576068]9.9667 5619.609312] 1.390688 
9 $76379 9.966705[9.60967 4 10,390326 
9.57668 y[g. 9.966653] 9.6 .600036 10. 339964 


1 ik $76999, 9. 9.965602]9.610397| 10.389603 


9. 577309 v.9665501[9.610; 58|10.389241 
9.577618|9.966499]9.611119 
419-577 92719-966447|9.611480 
$19-57823619.966395]9.611841] 


10,388880 
10.338 520 
10.3388 159 


10.3387799 


9.578853]9.966292|[9.612561 
9.57916119.966240[9.612921 
3-57946919.966188]9.613281 
019-57977719-96613619.613641 


2119.53008 4 4+ 9.614000 1c.386000 
2219.580392] 9.966032 9.014359 
: 3]9.580698[9.965g80[9.6147 18|10.38528: 
24] 9.53 1005] 9.96592819.615077110.334923 
2519.5813111g9.965876{9.615435110.38 4565 


26|9.581618]9.965824!9.615793|10.384207 
2719.58 1923|19.96$772|9.616151|10.383448 
2$|9.582229|9.965720[9.616509] 10,38 3491 
29 9.538 2534\9.965663[9.616867|10.383133 
3019.53284019.96561 5]9.617224\10.38277 
z1[9.533144|9.965563[9.617531[10.332418 
3219.53 3449|9-965 5$11]9.617938[10.382061 
23 9.5837 5319-95 545819.618295[10.381705 
34[9.584058]9.965406[9.618653|10.381348 
35[9-53436119.965353]9.619008)10.380992 
3619.58 466519.965301|9.619364|10.380635 
37 3 584968[9965248 9.619720[1c.z8027 

3$]9.535271][9.96519519.620076[10.379924 
3919-535 57419-9565 14319-62043 2[10.379568 
4019.43 587719.965090[9.620737[10.37 9313 
4119.58617919.96503719.621142|10.378858 
42 9.53643 1[9.96498419.621497 [10.378 503 
43|9.586783] 9.96493 119.621852[10.338148 
44|9.587085 7819.622206}10.37779z 
14519-53738619.95432 5]9.622561h10.37743 
. [4619.58768719.96477219.622915, 10,37 708g 
4719.538793819.96471919.627269|10-376731 
4819.5*328919.964666[9.623623110.376377 
49|9.538858919.95461319.62397 611943760 
5olg.5B889919.9<4 56019.634330he-37 $67 
51} 9.58 9190 9:964507 SES09R] negro 


10.3874z8 
10.3387078 
10.3367 I 


i $78 5$4519-95634419.612201 


1] Co oſme] $ Sine |Co-tang., (Tangent 
fg #7 _ SS LINES 


lh i 
Degree 23. [ 
Joe | Cotes [Vhngan Coney, | 
.91378'9.964026|9.627852[10.372145 | 
z-5g9ilt7 5] 9-96 39721 9-628103|10.371797| 5 
9-19247 3] 9.963919] 9.628 554|t0.371446|5 
3-59277019.9563365|9.62890;|10.,37 tags] 57 
9.593067 5.963811 9.629255[10.370744] 5c 
35933631996 37 $719-629606110.370394[5 5 
3. 59365919-96370319.629956| 10437004415 
3.59395 5[9.963650{9.630306|10.3696g4\53 
3-594251|9.96353619.630655110.359344\52 
9.594547 9961 19a1963100 t0.3689g95)51 
9-594842,9.963438 $.631354|10. 36864515 


9.59517719- -963433 9.631704|10.36829614 
$.632053 FE 
47 


9.59543219.963379 
9-59572719.963325][9.632401]104367598 
9.5960:119.96327119.6327 50110.367250 
% 5963 1 5]9-96321719-633098]1 0.366901 


9 $96610[9.963102]9.633447110. 366553 
96337950. 366205 43 


$59690319-963 108 

3597 19619.96305419-634143110.3658 57442 
9 $97490[9-96299919-634490|10.365510141 
3.59778 319-962945 9.634838! 10.3651623 
$9807 5|[9.96289219.635185|10.364815); 
598368 pptabg 9-63 5530[10.364468}3 
9-5 98660[9.962781]9.635879[10.364121} 3 
9-593895219-96272619.636226110.363774|3 
9-$9924419.96267219.636572J10.363438}; 


$995 36/9.96261719.636918|10.363081]3 
+$99327|9.962562 <7 HIS Sl 


00990 I 9.638647]10.361353]2: 
9.601280|9.962288]9.6;$992]10.361007 
9.60157 o|9.96223309.6393 37110.360663|2 
9.601860] 9.962 175]9.639682|10.36031 
9.602149] 9-962122]g.640027110,35997 3) 


9.640371} 10-3 59639 
9.6407 16|10.359284 + 


9.641404|10.358 596|2 
19.641747110, $19 05g 
ER I 9-642091110.3579g0g[1 
9-60417a|9-961735|9.642434|10.3 57 566þ1 
9-504457|[9-961680[9.643777[10.357333 
604745|9-961624[9.643120|10.3 56980] 10 
9.605032[9.9615 43463110.356537 


6438 10.356194} 14 
441483|10.355852 


: 
| 


—_— 


644833[10-395168|11 
45174110.3 54826116 


606750 TEL. 9-6455161]10.354434 
[9.607036 496mg 3 UH4j 10.3 54142 
9-607332 96110393 0363000 7 

607607 ts 10.3534 

607892 43345 oF, 64688 1110.353119] $ 

608176 9.647 2221 10.352779 


H0846 119.960899]9.647 56:4 104352433} 3 
AWB 41 ghab 4219647903 312000 2 
09025 3420-3547 $7] 3 
. 19609313 o_ ols Nt 10435 


-— — —-t 


—- . 


*7 


PO I I —_—— 


Canon Triangulorum Logarithmicus, 


| Degree .24. 


— ——— ———— — — — — ——___——_—___— 


119.609 597 |9.960674' 9.648923 
219.60988019.960617|9.649263 
1 310.61016319.,960561}9.64960: 
419.610446\9.960405|9.6499 42 
5$19.$1072919.9604 48 9.65023 1) 


VI Sine | Co-fine [Tangen.| Co-tang. 
o|9.6093 13]19.960730|9.648583|10,351417 


19,351077 
10,3507 37 
10.350399 
10.350059% 
10.3497 19 


9.61101219-96039219. 650620] 
719.-611294|9-96033119-650959 
819.611 57619.96 :27919.65 1297 
919.61135819.960222|9.651636 

109|g9.61214019.960165}9.651974 


194349380 
10, 349041 
10. 343703 
10.343364 
10.343026 


1119.612421|9960109|9.652312 
12}9.61270t19.960052(9.652650 
r3]9-61298319.9599999.652989 
[4 


16 9.6138: 5) 


15 


+9598 2419.5 5400 


lo. 34968 


10-34735 
10.34701 


9.61326419.95993819.6533 26|10.3 4667 
$519.613 54519-95988 119.65 3663110.34533 


10-34599 


614105)9.95976819.5543 371 10.34566 
9.614385]19.959710[9.654674110.34532 
1:9{9.61466519 95965319.655011110.74498 
2019.61 494419.95959619.655348110.34455 


$119.61 5223]9. -959539]9.6 9.65 5634 
1:2]19.6155$0219.959432[9.656020 
2319.61578119.95942 519.6563 56 
[24/9.61606019.95936719.656693 
2519-6163 389.9593 to[9.657038 


10.3443 
10,343 98 
10.343643 
r0.343308 


pers .95913819.658034; 
919.617450\p.95908 0,689 369 


I 


$19.616616|9-999253|9. 557363 
9.6 16894\9.9991951g:557 599! 


zolg9.6t7727W.95902519.558 704 


10.341571 
lO. 341296 


zi 


9.6i800 o-958g6 $.659039] 10,340926 


36]9i6 $9 336' 9.958677 
996 £9662" £99905 619). 


39[$62021 Meer 
» 604M 993044 9.662043) 


t2\9.618281 p.958 9081 g:619353110.340627 
3319.618 558]9.9588 5o[$.659768) r0.34029 
y4{9:6188 3409-958 79: 660042 [9:73995 
>s00:6£9i ro[g. 9537 3419;66037 LEELLE 
9.66071 10+33939 


10.3382 
95 


| 


D-gree 7 25. 


Sine | 


Co-fine 


9.629453 


9.626219 
9,6:5490 
9.626760 
9.627030 
9.627300 


9-9572117 
9.957159 
9-957099 
9+957040 
9-956g8 119 


9.66 
9.66933: 
9.669661 


9.699990 


Tangen. nl Co- -rang. 


9902 


| 


bs 


10.330668 


10.330339 
10.330009 


9.625948[9:957276 9.56867 2|10. TTTgaGs 
10.330998! 


59 
5% 
v7 
56 


.670320[10,329686}; + 


9-627570 
$-6:7840 
9-628109 
9.628378 
9.628647 


9.95692 2} 
9.956862 
9.956803 
9.9567 44 
9.956684 


9.670649 
9.670977 
9.671306 
9.671634 
9.67 1963 


10.329351 


10.329022 
10.325694 
10.3z28365 
10.328037 


34 
ſ3 
ſ2 
Fail 
Fo 


9.6218916,9 
9.629184 


9.629721 
9.629939 


«956625 
9.956565 
9-956506 
9.956446 
9.956387 


9-672291 
9.672619 
6.672947 
9.673274 
9.673603 


| 


10.327709 
10.32738$1 
10.3237053 
10,326725 
10.326398 


49 
45 
+7 
4c 
'Y 


zorrons 
9.631326] 


E 


9.631592] 9-95602915 
9.63 1859]9.955969 
9.63:125]g.955909 
9.632392 <4hoy i 
9.63265719.95 5739 


9$-530257 9-95632719.673929]10.326070] 44 
9-630524 9.95626719.674256110.325743143 
9-630792|9.95620819.674594[10.325416]42 
$6148]9.674910110.325089|41 
956088 8819.675237 10.3247 63146 40 


9.67 5464 
9.67 5392 
9.676216 
9.676543 
9.676869 


10.324434 39 


1032411 


z8 


10.323783137 
10.333457436 
10.323131 3 


4 


9.63292319.95573 9.67719 10,322805|34 
9.633189} 9.95 5669{9.677 52 


[0.322480}]3 3 


9f33454 9+95 5609] 9.677345] 10.3221 5432 
19:53 37 1919-95 554819.67817 if 10.32 1829Þ3 1 
9.63398419.95543$19.658496}10.321504 zo 


19-6342 9] 


9.6347 


19-635309 


9.63662 


[9 6345 1419-95536719.5679146, 


9. 955307 9.679471 


19-635042]9.95524519.679795 
9.955186 9.680120 


g 9545428 9.678821 10-321179 29 


10.3208 54|28 


10-3 20529 
10.32020F 
10,319880] 


27 
26 
251 


9.635570}:95512519.630444) 10.319556124 
9.63583319.95 $065]9.680768[10.319232z3 
9.636097|9.95 5004[9.681092|10.318g08|:: 
9.636360 9.95494419.68 1415] 10.318584[21 
:99488319.68 1740|10.318260 26 


637148 
[9.635475 


9.636880] 9.954382 


$4762 
Se 
5464 


| 


9.682063 10. 317937 
9.682386|10.317613 
9.682710|10-317290 
9.68364; 10316967 
9.683356110. 315644] 


119 
1$ 


.68367$]10.3163241]1 


.6334581995445719.584001]10.31599 


638525 
678 
6 


5543 


9.684324|10-31 5676 
t19:93433519.634646| 10.315354 
274 9.68 4968 10.315032|it 


Lb 9.68562 ro.313388 
5409019.685934] 10314066] 
TIeeTy 10.31374 
7110-313423 


Canon Triangulorum Logaruhmicus, 


— ——— 


Degre® 26, | Degree 27. 

M, Sine | Co fine |Tangen | Co-tang. | | Sme | Co-fine [Tangen] Corang. | 
[9.541 3429.9 53660 9.68818:\10.31 1818 9-65 7047 ,9-949880\9.707 1661 10.29283 46 

| 1'9.64210119.953599 9.688502410.311498 $.557295,9.9498 16|9.707478110.292523 4 
| 2|9.642360|9-953 53719.638823]10.311197] [9.557 5421949497 $319-707790]10.292210\ 58 
| +19.642618[9.95347512-689143]10.310857] 19-657790|9.94968719.708 102[10.291897]y 7 
| 9-64:37619.953413|9.689463}10.310537] 19.65303719.94962319.708414|to.zgl 586156 
| $19.64313519-953391 9.689733}80-310217 9.658284 9.94959819-708716 109291274! 55 
\ 619.6433 9319.95329919.690103110.30g897] [9.65853 119.94949419-709037110.190962|54 
| 7519-64365019.95 3: 28]9.690423 .65877719-94942919-709349}10.190651[53 
| 819.643908[9.95 3 166]9 690742 9.65901419-949364|9-709560|10.290340}95: 
| g19.644165[9.953104 9.651063 .65927 11 -949300{$.709971110.290029]F 1 
l1019.64442? 9.95 304219 691381 659517 21-9492 35 9.7 10282fjto0.18#9718}50 


+4 vw -Þ - © | 


13 119.64 4650 9.95 :980|g.691700 9.65 975631] 9.94917919.7 19593 10.239 407 [4 
Ins 9.644935\9.952917|9.692019 9.56000919.94910519.7 10904|10,:18 9296; 4% 
13} 9.645193\9.992855|9.692338 9.66025519.949040|9.7 1121 10-28378 5/47 
141 9.645449\9.99279719.692656 9.660500|9.94897619.7115251} 10.188 47 5 [46 
15|9.645706|9.9527 3119-69297 5 9.660746) 9.9489 10[9.711836110.238 1644 
1619.64 596:19.95 2668|9.69329} 6609911 9.943845]9.712146|1c-:878 54/4 
1719.6462 1219.95 2606|9.693612 6123619.948780|9.712456|10.:18754414; 
18]9.64547 319-95 2544|9-69393 -66143119.9487 15]9.712766110.187234|4 
199.5457 29|9.95 243 r19.5942.48 9.6617 2619-948 650|9-713076|10.186924 41 
2019.546984}9.952419] 5.694566 9.661970}9.943 53419.713386| 10.18 661 4) 4c 


21|9.6472391 9.952356, 9.69488; 
22|9.64749419.95 229419695201 
2319.64774919.95 223119695518 
2419.64300419.952168#]g.6958 35 
2519.6482 5819.95: 105{9:596153 


26 Str 9.596470 10.30353 


9-66231419.94851919.713695{10.205305|39 
66245919-94345319-7 14005{10.285995|35 
9.66270219.9438388|9.714324\30.28 5686] 35 
66294 9.948323|9.7 1462 LOA 53956] 36 
663 19019.948257] 9.7 1493311038 5067] z 5 
663433!9-94819119.715241}16.284758| 34 
Ho G-FIFF506 FP.u84449 ; 
3 


2719.648766|g.95 1980}9.6967836 10.3032 t; 
23] 9.64$02019.95 191719697103 
2919.6491 7419-95 135419:5697420110.30258c 
2019.6495 2919.95 179119.697738110.30226 
31]9.64978119.95 17231 9.698052|10.301947 
32: {9.650034|9.95 16651 9.698369] 10.301631 
43 19.6502$7] 3.95 1602 9.69868 511c.301315 
$419.650F5 19} 9.95 15 39}9-599001110.3009 
2 519:65079319-95 1476195993 16] 10.30008 
36 9:65 2044] 9.951412 9699632\1c.3c03 
37] 9.65 12:96| 9.95 13 4919.699947110.300052 
3519.65 1648\9.95 128649.700263]10.,:2997 37 
29\ 9.65 80019:951222}92700578}10.29942 
40|9i642052[9.951159}9700893] 10.299197 
4119:552303|9-95 1095}9.701 208}10.2987 
4219:6542515} 9:95 10721 9-701 5$22110:298 4 
43]19-6523806f9.950 9170183710.298 16 
4419.6 $3057[9-950g0F5J9-702152110.29784 
4519-65 $307 19-9 5034119.702466{10.29753 
46| 9:65 345819:.9507 77491702780] 10297219 
47| 9.65580[9.9507 F4[9.7030955 10.296g0 
48|9.55405919:9506 50\ 9-703 409} 10.2965 91 


10.30:3g51 19453929) 9-94$06c| .7i5359|10-184140(3% 
.564163|9-94799519.716168] 10.:3383 2 7 
9-66 4406\$-94792919-716477]1c.r8 352 
$456 4648|9.947863|9.716785|1c.183215} 25 
9:66 489119: 947 797 [717093] 10.284 g07þ2t 
9:66 $12319-947 73119-71740: 10.18 2 598[275 
966 $37549-947 66515717709] 10.18 229dþ24 
66 5617192947 599 9.7 i80t7 i0.128198 pt: 5 
19-66 5358 $-947533]9+7138325j1own8 1675/2 

6661091 9:94746 9671863 31104281 267 |; 
66634119947 401 9-7 18940] 10.18 106601 
9-666 58319-94733 9-719248}10.280752 þ21! 
68 2419:947 269) g.719555|10-280445 tc 


| rrbognn 9-719862410:x80138|15 


l 


-66 7305] $:4947136|9-7 20169} lo,17 983 x[ 16 
6675 $47070| 9-7 20476 kec27 95 24/1 
$247004|$-7207# 10.2792 17116 
6 9-24093719-7 2008) 10.373911)1 
9.963266- $.94687 149.7213959 10278604114 
668506 | 9:94&804) 9.7217a2410-178298 [17 


4% 7 668986 9-946671}9.722 I 68 | 
a9|9.654709}9i950536} $1503722[10.2962 g | 72231543027 7685þ4/ 
50lg.65455819.950 52245-704038}10-299964] 19:59922519-94660419.7226211 10-377 37 9h 19 
T” F4808| 9.9 10458 9:7043 5o\ no.2g96 $2946 $3719-7 22927] Kc-177073 
|5 219.655057\9-9503 9449-704663}10:2954 400 9:72} 332|10.276768 
94950J 946404 9-72353K 10.27 6462] | 
9.9503 633719-723843{10.276156 
$5805 [9:95020249-7&5603 $7 019-7241 49{10-27 58517 
$6950138} 9.705915} nowy $$" 
9-950074|9.7062x8]10.293771 
$.950009|9.706441110.293 499 


5 919:556199\9.949945|9.706853110.293 146 
[60 656347]9:94988 119.707166110.29x93 54 


©  þ:Co-fme | - Sine». Corarg. |langent! 
Atl | Degree: 63. 


_—_— 


C— 


Ry — 


Degree 2B. 


M] Sine | Co-fine |Tangen.| Co-tang, 


0| 9.67 1609|9-94593 5|$-725674[10-274336 
119.67 184719 945868|9-725979010-27402 

219.67 2084|9.945800[9.726284|10.-27 3516 
3|9-67232119-945733[9-726583|10-27 3412 
419.6715 5819.94 566619.7 26891110.273 107 
519.672795|9-945 59919.727 197110.272803 


619.6753032 
719.67 3268 
819,673505 
919.67 3741 
1049.67 2977 


10.27 2499 
10-272195 


9-945 53119-9727 $1 
9-94 $463|9-7 27805 
$9453 96| 9-728 109] 10.271391 
9.945 3 28] 9.-728412|10.271537 
9.94526119.,72 $7 16110.27128 4 


$1119.674213 
1219.674448 
13]9.674684 
14|9.674919 
1519.675154 


9-945 193 Ppagenayio.apogee 
9-945 25|9 729323!10.270677 
9 94505819.729626|10.270374 
9.94499019+7 299191 17-270070 


9-94492 219-7 30232|10.-269767 


1619.675389| 9.9448 5419.7 305 35| 10-269464 
17|9.67 562319.9447$6|9-7 30838|10-269162 
18|9.6758 59|9.944718 
$19|9.676094|9.9446 50 
20]19.676; 2819.94458: 


T 


9.7323141|10-268859 
9.731443|10.2685 59 
9.731746t10,268254 


21|9,676562[9.944514[9-7 32048| 10,267952 
22 | 9.6767 96[9.944446[9-7 33353] 10-26764 

23]9.677030(9.94437719-732653110.267347 
24[9.679264|9-94430919.732955110.,267045 
2 519.677 49719. 9442421947 332971 10-2667 43 


(26}9.677734) 
2719-677 954 
2819.678 197 
1:9}9-678430 
z019.678663 


9.94417 2419-73355 


10.206441 


9:944104[9-7 33860| 15266140) 
9.94491619.734162|10-265838 


9-94396719-734463|10.265537 


9.94339819.734764110.264236, 


131]9 678895 |9-943830/9.7 35666]10.26493 
132|9.679228 
43 9.679360 
4 34 9.67 95g 
14519-6798 24 


i<wit$y 9.73 5968110.264031 


9.943761|9-73 5362110.26463;3 
9.943692|[9.73 9668|x0.264332 


9-943 555 19.7 36269110.263731 


| — 


37 
13819.68051 

$9]9-680750 
142|19.680g82 


35|9.630056| 9.943 48619-7 365701 10,26343 
9.680288[9.94341719.7 368 


10.26313 
9-943343]9-7 37171] 10-26282 
$.943279]19%73747 1110.26252 
9.9432 1019,737771110.26222 


lh 9.681213 
4219-63144; 
143]9-581674 
4419-68 1904 
45 (9.682235 


? 94314119-733071110-261929 


9 943003[9.738671]10,26132 
$-942933[9-7 389711026102 


9.94286419.73927 111026072 


.94307219.73337 1] 10026162 


9.682365|9.943795|9-739170| 0.260430 
79-682 59519-94272 5]9-739870110.260130 
4819.68282519.9426 5619.740 
9.68 305 519-942 587[9.-740468f10.259532 
9-68 3284[9-942 51719740767 jl0.259233 


106259831 


119-683 514/9:942448|9:74 
x/9.683743|9.94t378[9.74t365|10-258635 
3]9-683 972/9:942303[9.741664|m.25833 
19.684201|9-942239|9.74196z[r0.2 58038 
49684430 9.9432169]9.742364110.25773 


10,258934 


{ | Sine. |Co-tang. | Langent 


Degree 61, 


"0 


Canon Triangulorum Logarithmicus. 


Degree 29. fs [ 


; Sine | Co-ſine |Tangen.| Co-tang. | | 


68557119.941819 9.7437 52} 10.256248|50, 


9.68 5799|9.941749|9-744050 
[9-68602719.94167919-7 443 48 
9.686+ 5419-941609|9-744645 
9-686 ,$219.941539}9-744943 
9.686709}9.941 468 9.745 240 


10.!55gyolf 
10.255652158 
10-25 5355157 
10.255$05F745 
10.254760V55 


9.68693619.94139819.745537 
9.687 163|9941328|9.745335 
9.687 389|9.941257[9-746132 
9 687616\19.941187 
9.687842 


9-746429 
9.94111619.746726 


10-254462|5 
I0.-254165153 
10.25386815 
10.25357 1151 
10.25337415 


9 638069 9-94104619.747023 


9.633 :29519.94097 519-747319 
9.68 \523 [9 940905|9$.7476 16 
9.688747[9-940834[9.747912 
9.63897 2[9.940763[9.748 109 


10.252977]4 
10.252680] 48 
10.252383414 
10.252087 

10.2FI7gI145 


9.68942119.949622|[9.748801 
9.68 964819.940551]9.749097 
9.68 987 319-940480[9.749393 


9.6905 48 


9.68919819.940693|9.748 505 


9.69009819.94040919.74968910.2503 11 

9032319-9403 z819.749985]10.250015[3 
9-940267|$.750281]10.24y719 z 
9.690772|9.940196{9.7 505761 10.249424|3 
9.690996 |9.940125[9.7 50872] 10.2491 28136 
9 691220(9.940053|9-751167110.248833Þ; 


10.251495]4 
10.2fillgg]4 
IC-250992|4 
10.290607|41 


9-69144419-93998 2| 9.7 51462 
[9-691668|9.939911]9.751757 
9.691892|9.9393 40| 9.752052 
9-692 115]9.939768|9.7523 47 
869233 9.939697|9-7 $2642 


10-248 53843 
10.2438243|3 
10.247948]3 
10.247653]31 
10.247 3533 


9.692 56219.93962519.7 $2937 
[9:59278 519-9395 $4|9-753231 
9.693008|9.939482{9.7 53526 
9.693231{9.939410(9-753820 


C—_ 


10.24706z 2 
10.24676 
10.24647 


9.69345319-93933919-754115 


10.246 48 $7 
10.245885 


[293676 9.93926719-7 54 
9.693898[9.939195 


$7 54703110.245397 
9.69412019.939123[9-754997h10-245003 
19-6943 42]9-939051[9-755291]10.244709] 
9.694564 9.938980J9.755584[t0.244415| 


10.245 594 


9.694786 9.938908 
9.69 5007 
«695 229 


9.7 55878 
9.93833 519-756172 
9-9338763|9-756465 
9.69 $450[9.938691|9.756759 
9.69 5$67119.93861919.757052 


10.244142 
10.24382 
Fo.243535}1 
10.3243241 I 
10.242948]15 


44 3b 9-938 54719-7 57345 
.696113[9.93847 519-757638 
9-696334(9-938402[9-757931| 

965 54(9-938339019-753324 
.69677419-9381 579.758 517 


poend4 Nee 
10.242362|1 


10.242 1z 
10.241776|11 
r6.241483/to 


95[9-933185|9.7 58810 
69731519.93911219.7 59103 
697435 9-938040j9-759395 
69765419-937967|9-7 59687 
19-69787 4(9-93789519-7 59979 


g8093|9-937822|9-760271 
698313{9-937749|9-760564 
6985 32[9.937676[9-760856 
6987 5119-937603[9-761147 


10-2397281- 4 
10.239436 
10:239144 
Lo.233852 


698970[9.93753119-761439 


lo.23856r 


| Tofne | .Sine |Co-tang. | Tangent | 


Il * ___ Degree. 60. 


-” 


Canon Triangulorum: Logatichtiicus. 


D. gcc ,39. Lcgree gt. _ 
M| Sine | Co fine IT Gig: «' 0-220g. | Sine || Co-fine | Tanger.) Co'rang. | | 
o| 9.698970| 9.937 531]9-761439110.238 564 711839, 9-93306619:778774} 16.227 226\60) 


r119.699189]9.937 458;9.761731[19.2342 


177 120491 $932990[9:77 9960110, 1209401 55 
219699407 [9-937 335] 9.262023} 10.237 9.7121 5919197 291419:779; 48f10'tfo6 5458 
319.69962619.937312[7.762314110.237686] [3:7 12469] 9:935Rg8|9.7795 5:41 6/220368 [57 
419.69994419.937235 [5.762606] 10.237 294] (9.71 2679|95932761[9.7799t8}16:12008+ [46 
5 9.70006219.937 16: 3.762897 (0,237 103] [9-7 1285 9\ 9.93268 519.780:03}t6/119798 5 5 
6|9.70028019-937092| 9.763188] 19.136340] 13-7 13095 (9.93760919.78048#9}10.2195 11] 54 
719-200498|9-93701919-7634791 10.236523] [9.713308 [9.972573 [9-7 807750 t6.2193725|51 
819.7007 1619.935945[9.7537701 10.236230] [3-7135t719.932457 19.78 rofols-i218940\5: 
9 9792913003587: 9.7 64261] 10.3593 9-713726[9-93'23P0 9.701346 10:x48654 F1 
1919.70 15119.93679919-764352[15.2256481 19-7 1393 $19-932304(9.78 1671 10318369156 
t1]9.701568|9 936725[9.764643] 10-235397} [3.7 14144}9-932227 [9.78 1 g91610.21808 4/45 
I2 9.701585 99 3665219.7649;3| 10-23 5067 71435219-93215119.78:220% 10.217799]48 
t3 9-7018p2 9.936578}9.765224 10.234776] +7 14561[9-932074 $.782486 10.2175 14147 
14]9-70201919.935505[$765514110.134486] 19.7 14769[9.93 t9g8]9.782751f16.217 229/44 
1519.70223619.936431]>765805119.234195] [9-71497719.93192119.783056110.216944}45þ 
1619.722452|9.9363 57 ,$-756095]10-233905 -715186,9.931845 $.783341110.21665 9444 
1 7]19.702669|9.936284|9.766385]19.233615 3715394 9$-931768[9.7836:6f10,216374 ail 
1$]9.702335[9.936210|9.765675[10.233325 9-7 15601|9,931691 e,78391cfro.2160g0Þ4 1} 
19]9-703101|9 936136|9.766965| 10.233035] [3-715809 $.931614[9.784r195f1ro0.1r 5805[41f 
20 9.703317 (9.93606119.767255 19.23274\ 3.716017|19.931527 9.784479/10.215520 X 
2119.703533|9-93 5928[9.767 545] 10.232455] [9-716224[993146019.784764] 16.215236] 39) 
:2]9.70374319.935914|9.767834[10.232166} [3-716431]9.93138 309.58 5048] 10.214952] 35h 
2319-703964|9-93 5840] 91768124] 10.231876] [9.716639)9.93 1306[9.78 5332) 10.21 4658] 35] 
2419-704179|19-93 5756 preet's 10231587 3-716846|9/93122909.98 5616 10.214334 3% 
2519-704395 19.93 569219.768703110.23 1297 7170531993115: 19.785900{15.1149991;5 
2619.70461019-93 5618|9.768gg2[10.23 1008 71725919.93407519.786184}10.21 3816/34 
27|9.70482019.935543|9-769281j1093071 9-71746619.93099819.786468{10.213532\3; 
2$19.70504019.93 546919-769570110.2 30430 717672[9-930920[9.786752110.1413248|2:|. 
2919.7052$4[9-93 53959-7693 59]10.23014XH} 9-7 17879[9.930843[9.737036{10,2 12964[31 
z019.70546919.93532019.770148110.229852} Þ.71308519,930766[9.7873 ryþ10.212681[30 
z31|9.705683[9.93524619.770437| 10.22956; -71829119,93068819.787603|10.112397 29 
32|[9-705897[9.93517119.770726[10.229274 9.718497|g-93061119.787886[10.212114'25 
33]9-706112[9.945097] 9.771015] r0.228985} (9.71870319.930533[9.788 170]10.211830/27| 
3419-706326[3-93 5032] 7.77 1303] 10.228697] [9-7 18909} 9.930456[9.7388453Þ10.211 g47|26 
35}9-706539[9-93494* 13-77 1592]10.228408 9719814 9.93037319.788736110.211264|[25 
36|9-706753]9-934873]9.771880]10.228126] |9.7 1g9320|9-930300,9.789519|10.210981|24 
3$719-706967| 9.9347 98]9.772168[1c.,227832] [9-7 19525|9.930223|9-789302/10.210698|23 
38]9.707 180|9.93472319-7724561[10.227 543] [9-71973019.930145|9-7389585|10,210415|:2 
3919-707 393|2-934649]9-772745[10.227255] [9:719935]9.930067[9.789868|10,210132[21 
4019.70760619-93457419-773033 10.226967] |9-72014019.92g989[9.790151110,209849]:0 
41[9-7078 19]9.934499 9-773321|10.226679} [9-720345]9.92991119-790433110.209566| 19 
42 9.708032 $-934424 9.773608 10.226391] [9-720549|9-92983 319-7907 16|10,209284| 18 
4319.708245|9. 934349 9 773396|10.226104} 19.7207 54[9.9297 5519-790999}10-209001| 17 
44|9-708457 $934374, 9:774254 10,225816} 99.720958[9.92967719.790281]10.2087 19] 16 
4519-70867019.934199' 9.77447 1110.225529] [9-72116219.92959919.791563}10.20843611 5} 
46 4pc2e6 9.93412319-774759|10,22524)| [9-72136619,92952119.791846|10.208 154{ 14] 
47 [9-709094 934043]9.775046[10.224954 9.721570[9-92944219.792128|10,207872|r3 
48]9-709306|19-93397319-775333110.224666} [$.721774(9.92936419-792410|[10.207590| 12) 
49\9-7095 13]9.93 3897] 9-77 5621[10.22437 9.731973|9.929286 <£434c4 » npgnkiang 11 
5019-7097 3019-93 3822]9.77 5903|10.224092] 19.722181,9,92920719.792974110.207024|10 
$1] 9-70994119.933747|9-776195, 100223805] [9.722385|9.92912919.793256|10.206744| 9 
$2|9.710153|9-93367 1]9-776482[10.223518} [9.722588|9.929050[9.793538|[L10.206462| 8 
$319-710364 9-93359619.776768[10.223232] [9.722791|9.928972[9.7938 19}10.206180| 7 
I54|9.710575/9-933520|9-777055|t0.222945| [9.722994|9.9:8893[9.794101|10.205899) 6 
5 519.7 1078619693 344419.777342110.222658] \9.72319719.928814[9.794383/10,205647| 5 
[55]9-710997 9-93336919-777628| 10.222372] [9.723400[9.9287 3619.794664|10.205336| 4 
$719-711203]9.933293]9.777915|[10.222085] ([9.72360319-92865719.794945|10.205054| 3 
58$19.711413]9,933217][9.773201]10.22179 9.72380519.928 57319.795227|19.204773] 2 
15919.711629]9.933141[9.778487|10.221513] [9.72400719.92849919.795 508|10,204492]| r 
6olg.71183919.933066|9.778774}10.221226] [9,734210|19.92842019.795789110,20421r] of 
J- | Co-fine} Sine Co-tang. [Tangent | | Co-fine | Sine |Co-tang. |Tangent |M 
Degree 59. © Degree 58. 
[———Y EE 


Canon Triangulorum Logarithmicus. 


| — 


IM] Sine | Co-fine [Tangen.| Co-tang, 


019.7242 16{9.928420[9.795789[10.20421 1 
119-7 2441219928 ;4119.796070110.20393 
219.724614|9-92326219,796351110.2036 
319-7248 1619.928 18 319.796632| 10.2033 
4|9-72501719-9 38 104[9,796913510.10308 
5$19.72521519-92802519.,797 1941 10.2028 
619.7 2 542019.927 9461947 97 4744 10020252 
719-72 562219.92 186719.797755110.102245 
819.7258 2319-927787|9-798036(10.20196 
9| 9.7 2602419.927708[9.798 316110.20168 
1ol9 72622 519-92762819 798 596110-20 1404 
1119.7 2642619.927 54919-79887 7110-201 123 
12}9.726625|9.927469|9.799157[10-200843 
13] 9-7 26327|9.92739019.799437 [19-200 563 
14|9.72702719-927 3 1019.7997 17 |10.200283 
1519-727 22819.92723 119.799997 10.200003 
1619.732742819.927151]9.800277}10.199723 
1719-72762319.92707 i}9.800557110-199443 
1$}9.7278:8[9,926991]|9.860836{10.199163z 
1919-728027{[9,926911]9.801116[10.19888, 
2019.728227|9,92683119.801 3965 19.193604 
21[9-723427149.926751]9. 801675} 10.198 325 
212|9.72$62619.92664119.801955]10.198045 
2319.7 28825]9.9:659119.802234{10.197766 
2419-7 29024[9-926311]9.802513h10.197 487] 
2519.729223[9,9:643 119.802792510.197 207 


2619.7294332(9,926351]9.803071 Ca..gegbey 
2719.7 2962 119, 926270 p38390) 10.19664 


Degree 33. 

Sine | Co-fine [Tangen.| Co-tang. } 
9-7 36109]9.923591|9.3125 17) 10.187483160 
736309,9.92750919.812:794|10.197206159 
9.7 3649719-92342719.313070j10.186g30]5 
9-73669119.92334519-$13347|10.18665315 
9.7 36388619.923 263 9.8 13633[10,18637715 

019.92318019.3 13899i10,186101155 


37274|9-92 309819.814175}10.18582415 
7374671991301619.3814452]10.185 548055 
9-92293319-314728}10.18 52792152 
9-9228 5r19.815004110.184996[51 
9.92276819.315279]10.184720150 
”Y Wow | 

9.9226861g9.815555;10.18444514 
73843419.92260319.815831]10.184169]4 
.73862719.92252019.816107110.18 3893147 
.73882019.92243319.8616382110,183617146 
9.73901319.92235519-316658110.183343[45] 


9-7 39205]9.922272|9.81693 31 10.18 3066 44] 

13939819.922189]9.817209]10.1827g1]4; 
.73959019-92210619.817484] 10.1825 16142 
13978319-922023|9-817759|10.182240[41 
' .921940[9.3818035}10.1819651]40 


740167|9.921857[9.818310[10.18 1699 39 
1403 5$9(9-931774[9.818585[10.181415)38 
7405 5019.92 169119.818860[10.181140}37 
740742[9.9321607[9.819135]10.180865136 
74093419-92152419.819410[10.1805g0lz5 
741125;9.921441|9.819684[10.180315}34 
741316|9.921357|9-819959110.180041]33 


—_— 


2819.7 29820|9,92619019.803630{10.19637 741507|9-921274|9-820134[10-17976613 2 
919.7 30018]9-92611019.803908|10.196091 741698|9.921190 $110jof]10-179493 31 
3019.7 302 16]9.92602919.804187{10.195813 ,741889]9.92110719.8:0783}10.179217)z0 


3119-7 39415| 9.92 5949] 9.804466 
32[9.730613|9.925868| 9.804745 
3319-7 30811|9-92 5787|g.305013 
3419-73 1009]94935707|9,305302[10.19469 
3519.731206[9.,92 562619.80553efto.19444 


3619.73 1404|9-925$45|9-305359[10.194t4 
3719-731601|9.925464|9.$06132[10.19386 
3819.731799{9-925384[9.306415j10,193 58 
29|9-7 34996|9.93 $303 [9.406693ſ10.1933 
zolg.73219319.93 522219.80697 110.1930 
4119.73239919:93 $14119.807249510.192751 
4219.732587|9-925060|9.807 527110.192433 
4319-73378 9924978 9.803y405}10.19219 
144(9.7 32980|9.924397|9.808683}r10.191917 
4519-733177|19-92481619.808361110.19163 
4519-73337 319-9247 35|9.$08638} 10.19136 
4719-733 56919.924653(9.808916} 10.19108 
48]9.73376519.924572|9.3809193}10.190807 
4919-73 396119.924491[9.80947 1]10.19052 
5ol9.73415719.924409\9.809748}10.1902 5 


10.195 534 
io.lgy25 


10.19497 


74:080|9.921023]9.321057}10.178g43)7 
74229119.92093 9.32133: 10.17866! 

61]9.920855]9.821606[10.178; 
265219-910772]9-321880fi0.1781 
92068819.822154 10.177 


743932|9.920604[9-8:2429]10.177 57 1134 
$-743:23|[9-920520[9.322703[10-177297 23 
9-74341219-920436[9.822977[10.177023Þ2 
9-74360219.920352 $23250[10-176739 21 
74379219-9202681[9.823524110.176476Þ0 


743982|9.920184[9.823798 Wi 


74417 1]9-920099]9-3824072[10.17 5928118 
74436119.92001 5[9.324345[10.17 5655} 17 
9-7445 5019-91993 1[9-824619[10.175381116 
p-7447 3919-9198 46[9-824Tgz{ro175108}i 5 


74492:819.919763219.825166] 10.1748 34114 
|: 


745117[9.919677|9.325439]10.174560[13 
p.74530619:919593]9:325713010.174287]12 
$-14549419+-9195 $25986[10.174014 
9-74 1683 19-919424[9.$26259110.173743}10 


$1]9.73435319-914313|9.810025|10.189975 
5219.7 345$4819.924246}9.$10302}t0.18g96g7 
{319-7 34744]9-924164}9.$10580}l 0.18941 
$4(9-73493919-92408 319. 810857}ro.18914; 
$519.73513419.92400119.811134}r0.1889 
5$6|9.7 3533019-92391919.81 14 10} 10.188 58 
$719-73552519-923837j9.$11687f10.1883 13 
5819.73 5719199237 $5]98$11964[10.188036 
$919-73$91419.923673|9.812241ft0.1377 5 
6019.7 361091[9.92359119.812517110. 18748; 
| Co-fine | Sine |Co-tang. | Tangent 


— 


b—_———— 


9$-74537119.91933919-326532|10.173498| g 
$.74605919.919254|9-$26805}10.173195]} 8 
$-746248]9.91916919.827078[10.1729232] 7 
74643619.919084[9.8:735r[10.172649] 6 
9-746624[9-91899919.827624 [0.17227 
+746811 9.918915 9-827897]10.172103 
74699919491 83830[9.828 170] 10.1718; 
$-747187[9.918744\9-3:8442[10.17155 
$747 374|[9:918659[9-828715[r0.171295 
747 $63[9-9185741|5-$a3g83[10.17101 


— — 


" Co-fine | Sing |Co-tang. [Tangent \Mf 
Þ________ Degree 56: zh 


3 


= x 


Canon Triangulorum Logarithmicus, 


a —----. 
Sine | Co-fine | Tangen.| Cotang. 


9.747 $62 \9.918 574 'g.38:8g87| 10,171012) 
9-747749|9-918489|9.3#29260| 10.170749 
9.747935|9-9138404|9.829532{10-170468 
9.743 113{9.91%; i8]9.829805] 10.170195 
9.748310{9.91823313.$30077;10.16g923 


9.748 49719.91814719.330349f10.16965 1 
9.74353 3]9.91806219.830621}10.16937 

719.74387019.91797619.3 30893] 10,166 106 
$19.74905619.917891]9. 831165} 10.1688 34 
919-74924:19-9178051g9.831437] 10,168 563 
zo[9.74942919.9177 1919.83 170g) 10. 163291 


SlonSwyw -0 


hopes ta 


5 


Sine | Co-fine Tangen| Co-tang. | 


9:345764|10.154235|5 
9.846033]10.153967|5 
-719312]9.91 304019.846;o02[to.153698} 56 
$9$49:19.912921|g.846570 10-153429]55 
9.759672[9-91.833|9.846839|10-153161154) 
7598 51/9.912744|9.347 107|10-i528g2]5; 
9.760031|9.9i12655|9.847376|r0.152624)52 
760210|[9912566[9.847644110-152356151 
760390,9.912477\9.84791;110.152087|5 


9%845496|10.154504|5 
-75$913219-913099/ 7 


1119-7496 15 9.91763419.83 1991] 10.16801 
t2]9.749801)y.917 54819. 8322530 10.167747 
13]9-749986|9.9174632]9.332525j10,16747 
9.917 376|9.332796|10.16720 
15]9-7503 58[9.9172c0/9.83 3068] 16.166g32 


1619.7 5054319-917204|9.833339| 10.1666 

1719-750729]9.917118[g.833621[10.16638 
i819.75091419.917032|9.833882j10.166z1 
1919-7 5109919.916945|9.834154[10.16584 


oſ9.75128419.916859'g.83442 510.165 579 


2119.75146919.916773|9.383 4696110.16530 
2219.751654|19.916686|9.834967|10.165033 
2319.7 51838[9.916600[9.835238[10.164762 
9.7 $2023|9:916514|9.835509|10.164491 
3519-75220719:916427[9.83 5780[ 10.1642 2 
2619.753392|9.916340[9.$36051110.16394 
2719-7$2576[9.916254|9.836322] 19.163678 
28|9.752760[9.916167 


9.836593] 10.163 407] 


760569|9-91238819.848181j10.1513 1914 
76074819.91229919.848449|10.151551148 
760927[9.912210{9.848717|ro151283 [47 
76110619.912321]9.848g85|10.15 1015 [46 
7612851991 2073r[9.349254/t0.150746[45 
-701464|9.91194:|9.849522[10.150473}44 
1616421991 1853]9.849789}10.150214[43 
761821]9.91176319.850057|10.,149943143 
761 999]9-91 1674(9.850325|10.1 49675141 
76217719-91153419.3850593110.149407146 
.762356|[9.911495}9-850861 
-762534|9-91 1405[9.851 128 
9i1z19]9,851;96 
762889|9.911226j9.351664 
06719.911136 9.851931| 


10.148336 


9-703245,9-911046;9.852 199 
9$-763422|9,9109561[9.8 52.466 
$:763599|g.910866|g 852731 x 


0147267 
299.7 5:944[9.916030|9.836864[10.163 x36 [2765777 9.91077619.853001þ10.146999];r 
3019.7 53128 9.915994(9.837134, 10162866} |9.763954'9:91 0686 9.8 5326310.146732}3 
339-7 5331219-91 5907[9.837405(10.162595} [9-76413 1|9-910596]9.853 532þ10,146465[29 
$219-753495|9-915320[9.3837675[10.162325} [|9.764308]9.gl 05061985 3802110.146198|28 
33]9-7 $357 9[9-915733[9-837946|10.162054] [9.764485]9.910415|9.854069þ10.145930Þa7 
4]9-7 53362[9.915646|9.838216|10.1637844 |9.764662]9.910325|9-354336|10.145664}2 
3519-7 54046199155 5919-83848 7) 10.161915] [9.76483819.91023 519. 854603Þ10-145397Þ45 
619-7 $432919-915472|9.838757|10.161243 765015|9-910144|9.8 54870 I0-145130 24 
719-7544 1]9.91 538 519.8 39027|1c.160973] [9.765191]9.910054/9.855 137] 10-144863[23 
3319-7 54595|9-91529719.839297|[10.160702} [9.765367 3}9-855404[10.144596[22 
3919-7 $477$19.915210[9.839568[10.160432] [|$-765 54419. 73, 9855671110. 144329]31 
g60[9.9151231]9.3839838}10.1603262} [9.7657 .yo9792 9.855937 10.144063 [2 
4119-7 55143]9-91503 5[9.840Ll08| 10.1598g2) [9-765896|9.g09691|9.8 56204 10.143796119 
42\9.755315|9-914948[9.840378[10.159622} [9.766071] 9.909601 | 9.35647 0.143529]18 
4319-755 508[9.914860[9.840647[10.159352} [9.766247]|9.909510|9.856735|10.143263[17 
44[9-7 55690[9.914773[9-840917[10.159033] [9.766423 $:999419 98 57004|10.142996| 16 
4519.-75587219.91468 5 9.841 187ſ10.158813] [9.7665 509328 [9.85727 of10.t42730/ts 
4519-756054[9-914597|9-841457[10.158543] |9-76677419.909337 [9.8 57 $37] 10.142463|14 
4719-7 5$623619.9145 19]g.841716[t0.158273] [9.766949]9.909146[9.8 57803 10,142197,13 
48 9756418 .914422[9.441996 10.158004] [9.767124[9-90905519.8 53069} 10.141931|12 
4919.7 56600 991433 92 433t6[r0.157734 9.7673 ko 9-b58336{10.141664{11 
fol9.75678 119.914: 46198435 35H10.157465] 19-767474\9.90887319. 358602} r0.141398 1 
519.7 56963]9.9141 58[9.34:804{10.157195 .767649|9.908781|[g.858$68}10.141132 
$219-7 57144[9-914070[9.843074] 10.156926] [9.767824|9.g086golg.8 591 34]r0.1408 65] 8 
$3197 573*619-91 398219.843343| 10.156657] (9.767997 |9-g08 59glg.s 59400þ10.140600] 7 
$4]9-7 57 $07[9-91 33 g4{9.843612[10.156387} |9.768173]9.g08 50919.8 59666þ10. 14033 
5519-7 $768819.91 3206 433882ſ10.156118 9.768348 41619-3599 2110. 1400687 5 
5619.7 57369] 9-9137 18]9.844151[to.15584g] [9.763522|9.g08 324} 9.860198 h10.13980 
$7|9-758049]9.913630[9.8444:0{[10.155580 763696|9.508233]9.860464|10.139536] 3 
(819.7532 30[9-91354119. 344689] 10.155311 .76387 1|g.g0814119.8607 30|10.139270) 2 
$9|9-71341119.913453[9 844958} 10.15 504? 769045|9.908049|9.860gg95 1.139005 
g.7595g11g.g13364l9.845237)10.154773 7390 


_} Co fine \ Sine (Co-tang. | Tangent 
_Degree 95: 


| 


9-769219 2-9 86t261h10.r | 
ofa | Sine (Co rang Tangent ji 
Degree 54- 


_ 


Canon 'Triangulorum Logarithmacus. 


_ _— — 


D Ice 37. r 


== 


| Degree 36 6, 5 


M| Sine. | Co-fime (Tangen | Co-taup. Sine | Co-frne {LT angen.| Co-tang. | 


— 


'019.769219 9.907958|g.551261/40.1387 299 9-779463\9-992349\ 9.877114) 10:122885 6cþ 


113.76939219.907866|9.86i5t7jto.1;847;} |9:77953115 9922 5319-37737 7[10.122623| 50% 
2|9.76955619.,907774|9.86179: 106138209] [9-77979819.902152!9.877640|10.122 360Þ55 

319.7697 40{9-90768:19.862058]10.137942 «77896 519.902063/9,3877903)jice122097 [57 
419-7699 1 319.907 19of9-86132 30 to. 137677 -78013319.991957|19,378165|10.121934};6 

$19.775008719.907498|9.862589[to0.137411] [9.78030019.9901971 03+341810.121572 ce 
—_ c—_ ms — ——— n——_— a 'S ” DOM Ra 

6 9.770260! 9,907406|9.86:8 5 10.137 146 9.78046719.99177619,878691110.121309]54 

719.770433\9:907314\5.863119|to.136380þ |9.758063419.90168119,878953/10.121047]53 

$19.7 7060619.,9907221 9.863385 t@.136615], 9.78080119.,991585 2879216|10.1205834 {2 

919 770779\ 9-907 129\9.863650[10.136350] |9-780968|9,99148819.879478/10.120522 514 


ro 9.9709 52|9.907037|9.863915 t0.136085 0.781134 9.901391 9.879741110.120259 $9 


M119.771125 peep Gaon 100 $.781301/9.90I 298 |9.880003\19.119997 4þ 


—_— 


1219.57 1298|9.906852\9,364445 10.1355 54) 19-78 1467|94901202]9 880:65|10.1197 344% 
13]9.791470|9 g$06760{9,8647 1019.13 5289} [9-751634|9 901 l0619.880528}t0.11947 2147 
14|9.79 1643]9.906667|9.064975| 10135024] [9.731800 >g01010]9.8807g0 192.1:92t0}46 
13]9.7979181519.906574!19,865240|10.144759 9.78196619.99091419.881052110.118948145 


169.77 1987'9,906482|9.365505110.1344 $.782132|9.9908:8|9.881314j10-118686{44 
17]19.772159 9.906389/9.8647701[10.134230 9.782:93|9.950722|9.88 1576|10.118424[4; 
18'9.772331|9.996296' 9.866035[1c.133965 9.782464\9.505626 9.88 1839] 10-118161]42 
19|9.772503|9-906203}y.866300[io.133700] 9.78269019.90052519.882101|10.117899|41 
2019.992675 9.906111 9.866564110.133436 9.78 279619.900433 9.3832363110,117637 o| 
11'9-77284719-906018|9.866829] 0.133171} [9-782961[9.900337(9.832625| 10.117375135 
22\9.773018|9.905925|9-367094[10.132906 9-78312719.990240[9.332886|10-119114]3+ 
2319.97 3190|9.905832(9.867358] 10.13264: 9-78 329:[9,900144[9.88; 148|10,116852137 
24194773361 9.9057 38|9.867 623 10.132377 9:78345719-900047[9,883410[10,116590[36 
2519 77353319-905645|9.867887110.132113] |9:783627[9.B9995 119.88 3672] 10.116;28]35 


1619-773704[9.905552|9-368152110.131848] [9.783788 9.8998 5419.883934/10.116066 Mal 
27|9-77 3875|9.905459[9.8638416|10.131584] [9-75395319.899757 [9-884 19515-115805[33 
18[9.77404619.905365|9.868680[10.131320] |9-754118[g,899660[9.834457]10-115543],2 
2919-7742 1719-905 272 9.868945|10.131055] [9-784282|9.899563[9.8847 19}10-11528 1]3 
3019.79438819.905179 9.869209110.130791 9-78444719.89946719.884980[10.115020[;0 
31 9.7745 5819-90508 5 9.894773 ves 04. [9-784516 9899370933 5242[10.114758'25 
$219.77 4729 | |9734776|9.899273[g9.885503]10.114497|28 
12|9.774859\9.904898 {9.870001} 10.129999] |9-784941]9.899175]9.$85755|10.11423 5/27] 
9,904804'9.3870265510.129735 9-785105[9.$9g9078[9.886016'10.113974126 
3519-77 $24019,90471 119,870529 10.129471 9.785269 9.898981[9.836288| 10.113712[25 

9.7754 19.870793}10.129207] 9-75 5433|9.89988419.886549|10.113451]24 
9.841057 lo.1:8943 9-785591 9.89873719.886810 10.113 190[23 
9.77 $7 5019.90442919-871321]10.123679 9-78 576119.898689]9.88707:]10.112928[22 
o.891585|10.128415} |9-785925]9.898 592[9.887 333] 10.112667[21 
1o.851849|10.128151] |9-786083]9.898494 19.837 594]10.112406[10| 


[9873112 100127888] [9-756252 9.898397]9.887855|10.112145]1 


q42[9-776429|8.904053ſ9.872376]10.127624] [9-786416 9.898299| 9.808 116]10.111884118 
4319-776598]9.903 95 919.87 2640|to.127 366]. |9-786579 9.898201[9.888377|fo.1irbaz[ry 

; 0851903 10.12709/| 9.786742|[9.898 104 9.888638[10.111362]16 
4519-77693519.9037 7019.87 3 167]ip.1168zz;] |9-786909, 9.898006|9.888899110.111101]15Þ 


46 9-777 106 9.993676 9.873430 10:126570' 9.787069|9.897908|9.889160|10.119840 14 
4719-77727 549.993 581}9.387 3694]10.126306] |9-737232|9.8978 10]9.8894z1 wo dhe nga 

4819.71744419.95348619.87 3957110126043] [9-737 395|9.897112]9.889682j10.110318|12 
49\ 9.71761 319-903 39219874220 $g-"25780] 9:78755719.897614[9.889943]10.1 1005711 
$o{9.97778119.903:9819.874384il0.125516 9.78772019.897 516 o.890204 10.109796[10 


$1]9-777950|9-903203|9.874747|10.125353] |9-737883|9.897418|9.8B90465|10.109535 
219.7781 19]9,903108]9,875010[10.124990] 9.738804 519.897 320[9.890725]}10.10927 5 
$319.778:87|91903013|9.875273Þ10.124727] |9-73820819.897 222[9.890986[10.109014 
4al9.778455\9190291919.87 5536110124464] |9-7898370]9.897123]9.891248[10.108753 
55'9.778623\9,902824\9 87 57599110.124201 9.738 53219.897015]9.891507[10.108493 


tn e—_— 


7 
6 

2-997 | 5 

$6]9-77879219-902729|9,876063}10.123937] [9-783694[9.89692619.891768[10.108232| 4 
. 

I 

Oo 


©\S 


5719.7 78960[9,90263 4 9.876326|10,123674] |9-783356 9.8969:8]9.892028[10.107972 
5$819.77912y[9,902 539]9.876589|10.123411} [9-789018]9.896729/9.8922 g9Þ 10.1077 11 
$9|9-779295]94902444 9.8768 51110.123149 9.789180[9.896631]9.892549|l0.107451 
6019.779464|990234919.8571141i0.122886] [9.789342|9.896532i9.38928 10110.107190 


- | Co-fie | Sine- |Co-tang, | Tangent| || Co-fine | Sine |Cot . | Tangent|M 
Dx TD — OO] 


—— 


Canon Triangulorum Logarithmicus. 


Degree 39. 


Degree 38 | 


M; Sine | Co-fine \Tangen.| Co-tang.| | Sine | Co-fine (Pangen.| Co-tang, | 


o|9-78934< $-895532|19-892810|1c.107 190 793872 |9.3890503|9-908369|10.9916z3 1|50 
119-789504|19.8954;3 $.893070} ic. to6g3 -799028 9.89c40019.908627110.091373159 
, 219.78966519.$895335 $.893330{10.10666 9.799i84|9.$9029819.908386110.091114|5g 
319.73 982719.395: 36|5.893591|10.10640 9-799339\9-89019519.999144}t0.0908 5657 
4l9-73998819.396137 [9.3938 51110,10614 9.79949519.89009319.599402}10,0905 98156 
$19.79014914.$950334]9.8g4111]10.10583 9.79965 1|9.38999019.999660 10-090340155 


619.7903 1049.395939,9.39437 lah 7995 06|g9.839888;9.909918$]10.99008 1154 


719-79047 119.8953 4019.894632}10.195 368 -79996 119.889785|9.910176|10.089823| 53 
\ $19.7 9063 :|9 $9574119-394%92 10,105 108 $001 1719.88 968219.9504;35}10.089565|52 

9.79919319 $9554119.$95152}10.104848 $c0:72}5-889579 9.910693 0.089307|51 
1o[9 79095419. 89554: 3 895412110. 104588 $0042719.88947619.91095 1110.089049|50 


t1]9.7 31 151j9.895443|9-395672 10-19432 $00582|9.$389374 9.911209!10,088791'49 
1:19.791275/9.3953 43]19.395932110.104068] [9.30073719.88927119.911 467 10,088533|48 
13 9791436] 9895144 9.896192|190.10330 .$0039219.88916719:911724\10.08827 5147 
1419.79159619.89514419.39645:110.103548] 940104719. 83906419.911982}10.088017 [46 
1519.7917 5619.89504519.$96712|10.103288] [9.$0120119.88896119.912240\t0.087760145 
1619.791917]9.394945;9.896597 1]10.10303 $80135619.3888 5$19.912498] 10-087 502] 44 
1719-792077|9.3943846|19.89723 1110-10276 9-801510|9.88875519.912756|10.087244j43 
1$19.792237|9-8947 46|19.897491{10.10250 $01665]9.88865119.913014|10.086986]42 
1919.792397|9-894546[9.3977511]10.10224 $01819]9.88854819.913271110.086729|41 
2019.792557 98 945 46 9.8 9$01c]10.10199 $0197319.8893444 9.913529110.086471140 


2119.79271619.394445|c.398270110.10173 $0212719.88834119.913787[10.086213 39 
22 

23 

24 

25 


9-79237619.89434619.393520110.10147 9-802282|g9.888237|9.914044|10.085956|38 
9.79393519.894246|9.398739] 10.101211] [9-302435]9.88813519.914303} 10.08 5698] 37 
9-793 195]9.394146]9.899249] 10.1c0g5r] [9 302539}9.88303019.914560| 10.98 5440[36 
9.7933 5419. 9404619.899308|10.100692] |9-80274319.838792619.9148 17 


t0.085183 35} 
9.802897 |9.887822 9-915075|10.284925134 
$.803050|9.887718|92915332j10.084668]3 3 
9-303204|9.8876141[9-915590[10.08441013 2 
$-30335719.887510[9.915847|10.084153]31 
"19-8035 v0|9.88740619.916104|to.o838951;0 
9.803664|9.$8$730219.916362/10.083638|2 
$.303817|9.887 198]9.916519| 10.083381}28 | 
g.803970\19.88709319.916876]| 10.033123\27 
9.804123j9.887909\9.917134| 10.082866|26 
$0427619.38386884\9.917391] 10.08 2609125 
9.804428|9.88678019.917638|10.082352|24 
$04581[9.886675|9.917905]10.082094|23 
$047 34 9.38657 119.918 162}10.081337|22 
438619,8386466|9.918420|10.08 158021 


19-7938 3:|19.893745|3-900086|10.099913 

9-793991|9-393645 «ns, © of net 
3019.7 941 49 9-3 93 144'9.990605 10.299395 
3119.794303|9.893444|9.900864|10.299135 
32[9.794467|9.39334319-901124|10.098876 
3319-794626|9.89324319.991383|10,098617 
3419-7947$4|9.893 142 13.901 64:|10,5993 58 
3519.7 9494219.89304119.901901} 10.0980 
36] 9-79510119.392940 9-90z160 IP 
3719-7952 59] 9-3928 3919.902419|10.097580 
38319-795417|9-3927 3819.902678110,097 321] 
3919-79557 5]9-892637|9-902937(10.097062 
40'9.795733/9-39253619.903 196] 10.096803 .503819.838636119.918677]10.081323}20 


4119.795389119.89243 519903455 10.996 544] 9.805191 9.886257 (9.918934}10.081066]19 
4219-796049\9.392334|9-993714|10.99628 5 (9805343 9.886152 9.919I91}t0.o80809} 18 
43]9-796206|9.89223319.903973|10-096027] 'g.805495 [9.886047 [9.919448 [Lo.o805 52] 17 
4419-796364|9.89213219.904232110.095768] '9.805647 9.88594: [9.919705|10.080295}16 
4519-7 9652119.892030[9.y04491[10.095509} |9.805799;9.885837 19.919962110.080038|15 
46] 9-79667819:891 92919-9047 501 10.095250 8$95951|9.88573219.920219|10.079781]14 
4719-7968 3619.89182719.905008| 10.094991 $06103]9.885627|9.920496110.079524|13| 
4319.7 9699319.8917 26|9.905267|10.094733 $06254]9.38552149.920733[10.079267| 12 
4919-797 1 5019.8916241|9.925526|10.094474\ [9.80640619.88 5416|9.920990[10.079010|11 
5019.797307I9.891522{9.905784|10.094215 9.8065} 9.88531119.921247 10.078753 Ts) 
5119.7 97 464|9.891421|9.906043|10.093957 j9-206709 9.8385205|9.921503|10.078496] 9 
5219.79762119.8913 1919.906302|[10.0936g8 .$8686819.885100[9.921760|10.978240 
$319-797777|9-$91217|9.906560|10.093440| .|9.30701119.884994|9.922017|10.077983 
$419-797934 9.8911151|9.906819|10.093181 $0716219.8384889|9.922274110.0777 26 
(5 9.79809119.891013[9.907077110.092923 .807314}9.387478319.922530[10.077 469 
56]9.798247|9.389091119.907336| 10.092664 $07464|9.834677}9.922787}10.077213 
$719-7 98403 |9.89o809|9.907 594] 10.092406| .$0761519.88457219.923044{10.076956 
$819.798 56019.890707[9.907852|10.092147 $07766]9.884466|9.923 300[10.076699 
5919-7937 1619.890605|9.908111|lo.ogi88g .$0791719-8843601[9.923557410.076443 

9.793887219.890503)9.908369110.091631 .$0806719. 8842 54\9.9238 13 [10.076186 


| | Co-fine | Sine |Co-tang. |Tangent Co-fine | Sine |Co-tang.|Tangent | 


: Degree 51. _ 
Lo Ti 


26 
2719-79367 319.8933845|9.5899827 10.100173 
2% 
29 


Bi 9.393946\9.899568 I9.10043 


O 


Oo »= » w + A 6G oa 


þ 


EY 
” 


Canon Triangulorum Logarithmicus, 


Ure grec 4c + 
MA! Sine | Co ſine Maveen| Co tang. 
c|y.80806 i|g.$84254|9-923813\10.076186 
9.924070119,075930 


119.30821819.884149 

: 19.808 368]9.88404:|9.924327110,07 5673 
; 19.3085 1919.38 3936|9.924583[10.07 5417] 
4|9.$80866919.88 3829|9.92 483911007516 
519.8088 19\9:88 372 3|9.925096110. 7499 
619.803 969 g9.3833617]}9.925352 10,07 4647 
719.8991 1 (9-38351 9.925609110,074391 
819.3092 $j88329 9.925865110,074135 


i 


9|9.809419]9,883297|9.926121}10.073878 
1o|9.80956919.883 191] 9.926378}10.57 3622 
119.8097 18|9.83 3084|9.926634[10.073 366 
t2|9.809868|9.882977{9.926890|19.073110 
t:19.$1001719.88287 119.927 147]10.071853 
t4/9.8 r01661}9,38 27641|9-927403110.07 259+ 
15}19.910316 9.882657[9-927559 101072341 
1619.8 104651948625 50|9+937915 10-07208 5 
1519, $106 14|9.3882443\9-928171} 10071829 
'F "© 10763 (9.$32336|9.928427110,071573 
i919.8 10912 |g $8$2228{9.928683}10.,071317 
zo[9.811061 (9.,$8$2121{9.918940119.07106c 


11|9.811210|9.883014]9.929196]10,070804| 
:2]9.811358|9.88 190719-929453% 10,070548 
2319811506 9.88 1799|9.929708[10.07c292 
24|9.811655|9.881692|9.929964 ROpengh 
2519.811$04[g9.38 15$4|[9.93z0219]10.06978 1 
2619.81195219-3881477|9.93047 5] 10-0695 35 
17|9.81210019.88 1369[9.930731 10.06926 
:38]9.812248[9.831261]9.930987[10.069013 
29[9.812396[9.881153]9.931243010.068757 
z019.812544|9.881045 9:931 499 10.068501 


119.812692|9-8809371}9.931755}10.068245 
_ ATA 9.8803 2919.93 2010{ 10.067 98 
3319.8 12988]9.880721]9.932266|10.067734 
3419-81313 5]9-830613]9-933522[10.067478 
3519-81328 3]9-88050519.932778[10.06722 


619.313430|9.88039719.93303 3] 10-066967 
- ot = " $80:89 933289}10,066711 
3819.8 13725|9.88018019.933 54510066455 
391 9.81387 2|3.8800721g.93 3800 10.066 
40]9.813019]9.87996319.93 4056] 10.06594 
4119.$14166]9.37g855 9.934333|10.065688 
42]9.31431319-879746 ,9.934561|10.065433 
4319.814460|9.87 9637|9 934822] 10.065177 
44] 9.814607 |9.879529}9-935078}10,064922] 
45]9-81475319-87942019.93 $3331 10.064666 
46]19-814900|9.8793 11]9.935589} 10.064411 
4719.815046|9-879202]9.93 5344410.064156 
48[9-875193 79993 9 936100110.063900 

p 


499-31 5339|9-37 
5o[g.81548519-878 936610] 10.063 38 
; 9-81 563 119.87876619.9z3 6866; 10.06313 
52]9.-815777|9.$7865619.937121|10.06287 
53|9-815923|9-$73547]9.937376110.06262 
5419.816069|9.8784z8 937632 10,062.36 
55|9.816215|9.878z 281g9.937887 f10.063113 


5619.816361]9.8982z 1 z3B 10.06185 
$ rr 8781 938397|10.06160 


wv 


6 
7 
58 $e-5h 77 938653{10.061 347 
5919.9 1079719977 z8908[10.061092 
[= #16943 19.8777 80]/9-9393163110.0608 3 


"| Cofme | Sine Co-tang. [Tangent 
& Degree 49: 


$4]9-936355110.063645| 
75 


Degree 41. 
Sine | Co-fine |Tangen.| Co-rang. \ 


9.816943 '9.577780(9.939163| 1c-0608 37 |6c 
9.817088 (9.87767019.9394181 10.060582]5 

9.817233|9-$77 560|9.93967 3|10.06032758 
9.3 17378|9-87745019.939928| 10.060072157 
9.817523|9-57734019.940183110.0598 16156 
9.8 17668[9.3772 3019.940438[10,059562]55 


9.81781 319.877 12019,940693|10.05930715 
9-8 1795319.877009[9.940948| r0.059052|53 
9.318 10319.376399i9.941 203] 100587975: 
3.318247 987678919.9414) 10.098 542[51 
9.8 1839119.87667819.9417 13] 10.05828715 
9.813 53619.876568|9.941968}10.95803 214 
9.31868 1|9.87645719.942223]10.057777148 
9.813825]9.8763471$.942478110.057 $2247 
9.8138 969|9.87623619.942733110:957267[4 
9.818 113]9,876125 9.942988}10.057012145 


9.819257|9-876014|9.9432431 10.0567 57144 
9-3$19401]9.37 590419.943498]10,05650:[43 
9.819545] 9.87 579319.9437 $2] 10.056248[42 
9.8 1968g 9.87 5682[9.944007 10.055993141 
9.3198 32\9.87557119.9442632[10.05 5738140 


9.3 19976]9.87 5$459]9:944517| 10.05 5483}; 
9-3$20119]9.387534899.944771[10.05 5229] 38 
9.820263]9.875237[9.945026 10.054974|37 
9.820406[9.87512519.945281|10.054719] 36 
92.81054919.87 501419.945535110.054464135 


$820693|9.87490319.945790|10,054210 34 
9.8208 3619.874791|9.946045 


hart 9-8746791[9:946299110.053701 32 


21122 9.874568 9-9465541[10,053446|31 
9.321264 9.874456 9.946808[10.053192[z0 


$2140719.874344 9G 10-0F2937 [3 
$21550]9-87423219.947317|10.052682/28 
$21692 9.874120|9.947 572[10-052428|27 
9-82183 5]9.87 4008 9.947826{10.05217 3/26 
9-$2197719.87389619.948081[10,051919/25 
$22120|9.873784|9.948335|10.051664|2 
2n262|9.873672 2948590 
$22404|9.Þ73560[9.948844\10.051156{z2 
9.822546|9-$873447[9.949099|10.050901[21 
$2268319.87333519.949353110.050647[20 
98223 30|9.873223(9.949607|10.950393| 1 
$22972]9.873 11019.949862| 10,050138|18 
9.823114|9.872998[9.950116 1.04988 
9.$2325519.872885[9.950370|10.049630|16 
2339719-87277219.950625110.04937 5115 


9.823538 M7 Solppfengs 10.049121[1 


9.823680|9.372546|9.951133]10,048867}13 
9.82382119.872434\9.951388|10.048612[1 
9.823962|9.87232 119.95 1642 10,048358|21 
9.82410419.87220319.951896\10.048 10411 


9.82424519.872094|9.952150|10.0478 50 
9.824386|9.87198119.952404[10.047575]| 
9-82.45 27 [9-87 186819.952659] 10.047 341] 7 
9.82466719.871755[9.952913|10:047087 
.$2480819.87 164119953 167]10,046833 
9-324949|9.87152819.953421110.046579 
9.82 50g0[9-87141419.953675110.046325 
9.82523019.87130119.953929[10.046071 
$25370f9.87118719.954183[10,045817 
9.82 551119.87107319.9544371]10.045 563 


| Degree 45, 


| Co-fine | Sine | |Co-tang. eq 


"* 
Om” 


— Ce ——n—— On 


Degree 42. 
M| Sine | Co-fine \Tangen.| Co-tang. 
019325511 $.$71073,9+9544371| 10.045 $62} 
1.825651|9.87096019.954691 49a op 
3»82579119.8708 461c+954945110,04505 
3.82593 11]9-$7073219-955199119-044309 
9.82607 1]9.87061819.95$453410-044546 
9.3262111}9.5705c419-945707110.044292 


10.04;0;8 


10.043784 
10.043 531 


; 
' 


— 
—— 


wA tj» wa + 


619.8 15000 9.95 5961 
719.$26491|9.87027 519.95621 5 
319.826631]9.870161|[9.956469 
919.3 26770! 9.870047|19.9567 23 
Io 9.826910} 9.869933 9956977 10.043023| 
11]9.827049| 9.3698 18|9.95723 1]10,042769/ 
1219.82718919.369704|9.957485}10.042515 
13]9.327 328$]9.86958919.957739] 10.04226 1 
1419:$2746719-36947419-957 9931 10-042007 
15]9:82760619.86936019.958246110.041753 
1619.3 2774519.369245|9.958 500] 10.941500 
17]9.32788 419.8691 3019-9587 54{[10.041 246 
13)9.8:8023]9.86901 5]9.95g008 10-040992| 
19\9.828162[9.$689001y4.959262{10.0407 38 
2019.32830119.36878519.9595 15410-04048 5 


ns? wt ef 
10,040231 


21!9.8:8439|9.868670[9.95 976 
22|9.8:8578|g9.868555|9.960023]10.039977 
2319.828716|9.86843919.960277] 10.039723 
124|19.823855 ATI Fob 10.03 946 
2519. 828993|[9-86. 209}9.960784110.039216 
2619-829131|9.868093|9.9610;38112,.033g6z 
27| 9-8 2926919.86797819.961251]10.038608 
:819.829407[9.86786219.961545110.03845 1 
29\9.82954519-86774719-961799110.0g8 201 
z0|9.38 2968 319.86763 119.962052]10,037947; 
131]9.829821{9.867515]9.952306[10.03769 
3219-32995 99.367 3 99]g-962 $601 10,2374 
3319-8 3009619.867283]9.962813[10.037187 
34]9-$30234[9.867 167]9.963067 $9,030933 
3519-33037 219.86705 119.953 3 20]10.03668c 
3619.830509| 9.86693 519-963 $74|10,036426 
37|9-$30646|9.8668 1919.96;827}10,036173 
38|9.8307$4|9.866703]9-964981] 10.03 5919 
39|9.830921]9.86658619.964335]10.035665 
4919-383105819.86647019,964588110.035412 


4119.831195|9.866353[9.964842[10,035158 
4219.$31332[9.$66237|9.965095}10-034905 
4319.33 1469[9.86612019.965348110.03465 
4419-83 1606[9.86600419.965602110,0343 9 
4519- 3174219.86588719.965855}10,034144 
4619.831379\9.865770 509109 10.93z3391 
47\9-832015]9.865653[9.966362 { 
4819.832152[9.865536]9.966616|10.633334 
49] 9.3832238[9.86541919.966869|10,033131 
5019-832425 9.865302 9.967122110.03 287 
5119-832561]19.86518519.967 376]10,03 262. 
5:19.832697]9.36 5068 9-967629þ10.032371 
$319-332833\9.36495019.967883] 10.0321 17 
$419.83 2969|9-86483219.96813 | 
5519.83310519.8647161g g6838gl10.03161 


5819.83351 219.86436319.969149|10.03085 1 
59|9$33648[9-86424519.969403| 1040305; 
019-$83378319-3864127 9.96g656 10-03034 


| Co-fine | Sine |Co-tang. | Tangent 
Degree 47.  _ 


5$719-833376 pies 9-968896|10.03110 


10.043275] + 


" [9-335 538i9.8625 


10.031864] 


5619-83324 1]9.86459819.968643} 10-0313 57] 


Canon Triarigulorum Logarithmicus, 


— 


—_ — — 


DAS... 7; FEY 
_Sine | Co-ſne [Tangen.| Co-tang. | 
9-$337%319-464127|9.969556. 10.0303 44160 
9.33 3919|9.86401019.969909|10.030091j59 
95 34054] 9.863892[9.970 162 19,0198 38}53 
9.8 34189}9.86377419.9704 16 1002952 41 59) 
$.834324}9.86365619.970669|10.049331156 
9.83 446019863 $3719.970922[10.029078|55 
9.83459519.36341919.97 1175 
9-8 34730193.863301[9.97 1428 
9.8 3486519.863 1$2]9.97 1682 
9-8 3499919-863064|9-971 93 5] 10.0: $065 51 
933 513419.$62946 $.972138110.027Þ12159 
9.T35269 9.3628: 9.972441 10.0275 59149 
933 5503|9-862709|9 97 2694 10,027 306 

9$-972948 
-$3567219.3$62471 94973201115, 
$3 5$0619-3$62353) 9497 3454) 10.026546|45 


3 5$941|9.862234[9.973707|10.0:6193[4 


9.8436075|9.864115|9.97 3960] 10.9260 
9.836209|9.36 Hal bb 


10.028817] 54 
t0.028571)53 
[0.0233 18]52 


$37812}9.860561 


»837945|9-360442|9-977 $03]10.022497| 24 
2.83$078 9.8603 22: 9-97 77 56 10.022244 $ 
26 


9-977 2 50119.022750130 


3.33$211]9.860202{9.978009|10.021991 
1-833 344|}9.$60081]3.97826: 10.02173 6 
ban: 9.$5995:219-978515]r0.021485}:5 


z3$609]9.8 59842 /9.978768|10021232124 
2.838742 9-8 59721/9.979021110-020979 23 
9-8 3837 5]19.8596011 9.979274 10.0207 26112 
3839007198 594801949795 27[10.020473[21| 
»83914019.8593 6019.979780l 10.0202201:0 
3-339273|9.8 59239[9.98003 3] 10.019967] 1 
3839484|9-85931 9.9802b5 oth chi is 
983953619. 85899819.980538] 10019461] 17 
9.383966819.858877]9.980791] 10.01 209] 16 
9839800193587 5619.98 1044 toortors Is 
$.98 1297} 10.018703]14 
9:98 1550[1o.o018450[13 
9.98 1803[10.0181979]12 
9,932056[10.0179441|11 
019,982309110.017691]10 


[9349591 


10.015921] | 
9-984331]10.015668 


—_— 


; __ Degree 46. _ 


: 
o 
_ 


Canon Triangulorum Logarithmicus, 


” 


9018 


| 


Degree 44. 


wu 


9.342555] 
0.94268 5 


vi Sh Sine T Coefine | Tangent) Co-rang.l 


o/9.841771/9.356934|| 9.984837|10.015162|60 
i19-341502}9.8 56812 
219-84:03319.8 56590 
319-84:163}9.356568|] 9.985596] ro I 4404] 57 
419-8422 94 pnc445} 

| $19-$42424 9.856323 


9-93 5090] to.014910, 5g 
9-93 534z110.014657|58 


9.98 5848][t0.014151156 
9.986101[16.013899]55 


9.85620 
9.8 56478 


9.34:815|/9.855g956 
9-342945[9.8558373 


10 9.843076 9.855716) 


9.996354|10-0135 46154 
9.986607|10-013393]53 
9.986859gfroior; 140152 
"9-987 112|t0-01 2888] 51 
9.937 365 [@. 012635150 ſO 


t119:843 205 9:8555881] 
12]g:$43336[9.8 5546 
i3[9-343465[9.355 342 
i419:343595 [9.35521 
1519:34372 519-3 5509 


9-987613f10.012381 1149! 
9.987871|10.012129} 48 
9.9388 123]10,011$77] 47 
9-983 376|10.0T 1624} 46 
9.98862g/tc.011371]45 


1619:343855[9.3814973 
17]19-84;984|9-8548 50 
(819.8441 14]9.3 54727 
i9/9.3844243[9-3 54603 
209.844 37219-3 54480 


9.983888:z{[t0,011118144 
9.989134|10.010866}4 3 
9.989387]10,0106131\42 
9.98 9640|10.0I0360[41 
9.98989;|10,010107140 


r 9.844502[9.854356]| 


en 9.344631][9.854233 
:3|9-$44760[9.854109 
24[9-3844389|9.853986 
2519.384501819,8 53862 


9-990145|10.0098 55] 39] 


9.990393 
9.990651 
9.990903 


9.991 156] 


10.009602]38 
10.009349] 37 
10.009096] 36 
t0.008844];5 


2719-34 5:7619,853614 
2819-345404|9.853440 
19 9.845533|9.853366 
3919845662! g9.853243(l 


2619.845147 Parioty 


9.991409 


9.991662 
9-991914 
9.992 67 


9.992420 


10.008 591134 
10,008338]33 
10,008086|32 
10.007833131 
10-007580}; 


$119.845790[g.85z3 11] 
3$219-8459191]9.8 #2994 
3319-3$46047[9.852869 
34]9-3846175]9.852745 
3519-346304[9.852620 


9.992672 
9-99292 5 
9-993 178 
9.993430 
9-993683 


1C.007 328129 
10.00707 5]z 
10.006822|27 
I0.006569|z 
10.006317|2 


14119.847071 


3619-846432ſ9.852496] 


-137{9-346560[9.852371 


30312.846688[9.$52 2:46 
39]9-84681619.852121 
4019-846944[9-3851997 


9g- 992970 
9-9941 

SAFe- 
9-994694 


| 9-994947 


10.006064|z 

10-005817]23 
10-005 F922 
10.005306]:1 
T0.005053020 


k 9.851872 
4219-84719919.85 1747 
4319-347327][9.851022 
44]19-3847454|9-351497 
4519-3847 582 


9.851372] 


9-995 199 
9-995452 
$-995701 
9-995 957 
9.996210 


10.004801] 19 
I0.004548]18 
0.004295] 17 
10.094043116 
10.0037g0|15 


46 9-847709]9-851.246)| 


4]9.8 


9.847336 


4919-8480911[9.850870 


9. regal 
$olg.848318 


9.851121 


850745 


9-996463 
9.996715 


9.996968| 10.003032|12 


9-997 32 


0.997473 10.002527 10 


10.003537] 14 
ro.ooza85|13 


10.002779]11 
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A Tazre of PRorporTtiIONAL Parrs, 
Whereby the Intermediate Logarichms of all Numbers, 
and the Numbers of all Logarithms, from 10000 t 
100000, may more readily be found out by the fore. 
going Table of Logarithms. 
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The Uſe of the Table of Proportion, for the more ready finding out 
of any Logarithm, from 10000 bo 100000. 


Hen you have any Logarithm or Number above 10000, you may find it 
by the Differences which are in the laft Column of the Tables: and for 


you more caſic and ready performing it, this Table is framed : wherc- 
in you have the proportional Differences : So that between each of the 10000 Lo- 
garithms in the Table, you may calily know the ten Intermediate Logerithms, by the 
Proportional Part of the Diflexence for any of thers. 


Thus in the Table the Logarithm oa 000 is 3-301030 

The next Logarithm, being the Logarithns of 2001, is 3-301247 
Alter the CheraGerifticks of theſe Log aritbmr, 

$o have you the Logarithm of 20000, 4301030 

And the Logarithos of 20010, 4:391247 


The Difference between theſe two Numbers is 217, which for the ten Interme- 
diate Logariebmms mult be divided into 10 proportional parts, which is ready done 
in this Table as follows. 


D;:4-;-4-.9:$:-$.: 6:.-7 8-9 
217 21 43 5s V6 108 130 151 173 199 


| - Sothatthe Logzriebmof 20000 being 4-301030 
The Logarithrs - 20001, rr 21, is | 4-301051 
The ithm of 20002, i is 

nd fo for tae oe ey ry WP dad, fo 


Or, on the other ſide, Let your Lagarizhme given be 4-301051, and you defire 
to know what Number anſwers fot; the next Number leis in the Tables is 301030 
which is the Logerithm of 20000: but this is 2 more, and the Common Ditfe- 
rence in the Table is about 2317 3 turn therefore to this Difference in the Table of 


Proportion, and there you ſhall ſee that 21 makes ye 
4-303951 is the Logarithm of 20001, £ 


